
One design engineer tells 
another exactly how he 
puts the " high " in " fidelity " 

New design! Just demonstrated the model! 
FM's superb ... such quieting ... rock-stable 
tuning ! Can't hear any hum in the wide-open 
audio preamplifier. ..or noise in the treble! 
And the power amplifier. ..just feel that bass! 
He has good reason to be proud. From front 
end to output stage, the design's a honey. 
And, as he says: "...the tubes are RCA!" 

RCA tubes for monophonic and stereo- 
phonic high fidelity have been especially de- 



signed to bring out the best in your equip- 
ment. Among these are four special types — 
RCA-6973 and 7027 beam power tubes, RCA- 
7025, a high-mu twin triode controlled for 
hum and noise and the 7199, a remarkable 
U-iode-pentode combination. 

Your RCA Field Representative will be glad 
to help you select the right tube for your 
circuit, Call him now. Or you can get techni- 
cal data from RCA Commercial Engineering, 
Section D-93-DE, Harrison, N. J. 

RCA lubes for High fidelity aha available from 
your local Authorized RCA Tube Distributor 
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Nework 1, M. J. 
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001 ICR PHOTO — OuinpMt! home entertain ment center in the home of Mr. Mike 
Green, in New York City, houses a Scott 135 Stereo-Pa n(«i' Control, two Scot I 
210-F (Jynaiiral 36-watt stoplifi&s, a Seoit 330-C Basic EM-AM stereo tuner, 
Garrard RC-8B record chancer, Ampex A -122 tape recorder, with one, Bowik 
speaker in the main cabinet and another in the separate housing which may be 
moved around for optimum placement. — Photo by Bill Atler. 
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Tung-Sol audio tubes 
now twin-packed 



AUDIOCLINIC?? 

JOSEPH GIOVANELLP 



in matched pairs 



by the manufacturer 




amplifiers or up to SO amplifiers and commer- 
wolts. ciol audio equipmerj of 

up to 100 wails. 

T^row you can come as close to 
faultless sound reproduction 
as the design and circuitry of 
your hi-fi equipment will permit. 
Tung-Sol 5881 and 6550 beam- 
power amplifier tubes are factory- 
matched to very tight perform- 
ance limits and twin-packed to 
help you achieve lowest distor- 
tion levels at all volume levels. 

Use of Tung-Sol 5881 and 6550 
tubes has long been associated 
with amplifiers of the very finest 
design. These tubes have always 
been produced to closest possible 
tolerances with cathode current 
ranges held to an absolute mini- 
mum. 

Now, in twin-packed pairs, they 
assure the hi-fi enthusiast and 
the commercial sound engineer 
of replacement tubes that will 
provide new standards of per- 
formance — a feature of special 
importance with the newest am- 
plifiers and loudspeakers, particu- 
larly binaural sound equipment. 
See your parts supplier. 

Tung-Sol Electric Inc., Newark 
4, New Jersey. 

®TUNG-S0L 

2 



Amplifiers and FM Intel ference 

Q. I live abovl three city blocks from a 
fairly slroiiy ¥M statin)* which Aics noiii- 
mereial broadcast music rin ->nulliple.i\ 
This FM signal has been coming through 
mi/ -mime system for about, two year*. l>ij 
jugglihg the various a.e. power teu<l.-<, 
audio embU^f mid all pmetTm£ f 1 hme 
bean (lb If- to faff) the iimmint of signal 
pirl;cd ut n minimum. 

I hare just co tuple tail a stereo installa- 
lion. The. FM. station if coining in much 
more trtronght, and curiously enough, it i.< 
' more pronounced in the "left" channel 
than iw the other. lu the right cliannd, 1 
gel at, ore if lose, of hum. which doesn't 
worry Hie. ] hare been lighting the "hum 
war for •year.';, ant! 1 am confident 1 can 
lick thai. My ijmsiim is, flow emi J 
pravent this annoying ireltrferenee? Cam- 
eron Maipion, Tampa, Fin. 

A. The tirst tiling to ascertain is .iwst 
where the Signal is £jat@fi31g the equipment. 
3?0 do tills, first short, the pickup lends. I t 
the signal ceases, you have obviously lo- 
cated the source of entry, tin- pickup Urn. far 
associated lends. If the interference still 
persists, short tin; grid of tile second stage 
of the preamplifier and .so on down the lis® 
until yoU httVQ fouml the point of enter 
of the signsik 

You will then have In experiment with 
bypass capacitors.. Vou probably can fn.nl 
one whose value is sBntetaiitty large to 
shunt out the Uitorf*?rhl6 signal ;iu<.( yet 
-small enough si! as not to limit the high- 
frequency response of tlii> equipment. 

If this method fails, place a choke an 
series with the fiffflta.niilg lead. This choke 
khii be made by winding 20 turns of No. 2*1 
enameled win'- around a l-inegohm 2-v,*att 
i resistor. ITOW may have to provide shielding 
for tills filter arrangement. The filter can 
be rendered even more effective through 
the nsi> of a second capacitor, arranged in 
the circuit in gaeli manner that, the circuit 
is a capacitor- in put pi* type filter. 

Should the interference -still coutiaue, 
you will li»ve to resort to a wavetrap rasher 
than to tile filter system just described, 
This is made ■of a series-resonant circuit 
fdneed across the offendiiig input circuit, 
and a parallel resonant circuit placet", in 
sci'ios with the hoi lead. 71ii,< unit must 
he shUldeil and the shield returned to a 
good ground. C'n par Hors here shonld he 
variable, am] their values fire 10 jfi/i 
iiiaxinr.iiri to .1 uuf with their rotors open. 
Inductances are wound of No. .14 enameled 
wire on a %'ini'h form. Each in duct,* nee 
should contain 3 or -1 turns. The induct;. nee 
should not lie closowonnd, but rather, 
should be spaced. After the coils are wound 
the forms arc slipped out, leaving a self- 
i supporting struc-tiire.. After the wiring of 
the wavetrrip bKS been completed, set the 
amplifier to the phono position or whichever 
position produces the interference, and ,'i'd- 
just tisc iunod circuit; for mininiuu siffnal. 

If no sucii dip can be found, the coils in 
the network coutnin too much or too little 
inductance. You can determine ivhich of 
these conditions prevails by compressing 
the turns. Compression increases induct- 
ance, expansion decreases it. If this pro- 
cedure does not produce a mill in the sig- 
nal, you must then add or stihtnict tonus. 

* \'c '/•,'.-,-•: Are-., llrOokhpi S, .V. V. 



Speakei-Miciophone 

Q. Is then any reasott nhy a speaker 
could not be nflapted for use a.< a -micro- 
phone? ]) luoulel seem to me ihai a .vpimlvr 
syxldn sIiohUI yiehi result x al Uaxi as 
good -as ii comparable ijbali-ty microphone 
in this rctjtird. I hare no idea irhal output 
Cii'n be expce/ctl from a -speaker twirkin/j 
in Yevcrsv. but I would guess that well arer 
1 mi: could he- obtained under irorking 
eoiiditio>is. If Die out put icoitld be i/iofdi- 
uiitely Itigli. is lliere any simple u uy to n - 
ilitx-e the strength of the -liipml to a u-ori- 
able value? Also, would there be anil diffi- 
culty with impedance mismatch, «*«! S*» 
can this be rectified? John (i-Niurr, (treat 
Xeek, X. Y. 

A. The experiments I hnvc. perfEin-lied 
suggest that a speaker ciiu -son'-e TOiy well 
as a microphone. Unfortunately, a speaker 
which gives a good nccouut of itself al the 
bass end, doesn't always perforin the ;saine 
at the high c3id and Ofe* 'strati. I fouml 
that one. needs a highly compliant spoaker 
for use as n .mike, just as <ine ilttetla such 
a speaker if it is to be vised in an infinite 
haflle enclostiro. 

Impedance matching is not much of -a 
problem. You are likely tc get enough drive 
from the loudspeaker so '.hat you can eun- 
uect it- direi^tly to the grid of the mike 
input of the preamplifier. If you need more 
gain thnn flint provided l.iy the uurufk'd 
speaker, you can Use a linc-to~£riil trails- 
t'ovmer to make up the djffer<'iice. l.'uless 
you load, the secondary of the matching 
transformer in sonic manner, you cannot 
achieve a match of impedances since the 
jsrid is virtually an open circuit and, t.liere- 
ftire, performs no loading actiwi. .If you 
wish ttt try matching impedances, use. a 
:U)-uhm to grid t ransforiner and load the 
secondary with a resistor "velrose value is 
half of the secondary's nominal impedance. 
(The foregoing assumes thut the imped- 
ance of the. speaker being used is Hi-ohms.') 
If this combination ovcrloait.s tli-e fromt 
end, you will have, to use the ordinary po- 
tentiometer circuit, with Hie frfO resistance 
of tin? jpof. serving as die transformer's 
load. 

If you are going to use ti-msfMrur-rs,, 
you must use good ones. Tf yon do not do 
so, you will lose any a<lvni»tag*'S of the 
microphone. You will never know \v he I her 
the transformer is causing a given effect 
or whether the microphone is eait'sing it. 

A microphone of the type in which yon 
are interested lias some other advantages, 
notably that, because of its large pickup 
arrift, more sound e/in be -captured. This 
can mean that the diaphragm need not be 
driven far at all in order to obtoin a good 
output level. As is well known, '4 be less a 
diaphragm can be moved, the better will 
be the results obtained since the motion is 
more nearly linear when the excursions are 
kept, small. This is merely a hypothesis I'm 
throwing out for those interested in 
experimentation. I. have not tested lis 
validity. 

Amplifier Instability and Remote Lines 

Q. This past weekend / was asked to 
eoe.ii' i ' a remote speaker system for a 
fricnti. 

The system puv&ttt of Ml amplifier fuell- 
ing a "lOfi-ohin line, ilienee to a frOf-'-ohm 
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Serving Ihn owntj of Gar/ard»- 
world's finast record playing oquipmint 
...and other discriminating lti1*rt«n 
Interested In Wfti fidelity. 



XI* 



Stereo and monaural . . . most people ready to buy high fidelity com- 
ponents seek advice from friends who own them. Generally you will find that these 
knowledgeable owners have a Garrard changer. And if you ask experienced dealers, 
they will invariably tell you that for any high fidelity system, stereo or monaural, the 
world's finest record changer is the... 



Harm mrm tha ruum why 
paopl* who will not compromlia 
with quality ln«iai upon ■ 
0*RMm CHANG KM 
for playing tstorao roc or a a : 

l.r« QUIET 

The Garrard is actually <j superb 
turntable. No matter how 
precisely you check wow, flutter, 
and rumble content— you will find 
Garrard Changers comparable to 
the best professional turntables. 

It's "CLMN" 

The exclusive aluminum tone 
arm on every Garrard Changer is 
non-resonant, non-distorting . . . 
thus superior to most separate 
transcription arms. 

It's CORRiCT 

Precision-engineered to track all 
cartridges at lightest proper 
weight, the Garrard Changer tone 
arm insure.* minimum* /notion 
and record wear. 

It's GENTLE 

Garrard's exclusive, foolprooj 
pusher platform actually handles 
records more carefully than by 
your own hand— far more 
carefully than by any other 
changer or turntable. 

It's CONVENIENT 

Garrard affords all the features 
of a manual turntable, with the 
tremendous added advantage of 
automatic play when wanted! 
Pre-voired for stereo— and 
installed in minutes. 

ittm ECONOMICAL. 

Despite its many advantages, a 
Garrard Changer costs less than a 
turntable with separate urm. 
Backed by Garrard's SG-year 
record of perfect, trouble-free 
performance. 



Garrard Ik a quallty-andor«*d 
component of tha 
British tntfuttrtaa Corporation 
{BJCJ Group. 

Your name below will bring you tho 
naw Garrard Comparator Guide 





Addrou. .-_ 

r;,., 













Garrard Sales Corporation 

Division af British Induslrles Cora. 
Port Washington. N, Y. 

Conadlori [rvqu'lioi <c 
Chat. W. Polnim, Lid.. A Aklna Av*.. Toronto. 
Tkrrilorlci 0lh«r than U.S. A and Conodc to 
Goirard Cris'rnotHnfj A Wq. Co., Lid.. 

Swindon, WJIli.. ti^and 




There - ! *\ G utto-tiI for 
♦very hffh rttlttlity 
system.. 
I engineered ud 

wfrtd lor *;eTcoyhfmlc 
and monaural re-cord* 
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RICHARD TUCKER 
tapes his own 
recordings on 




That alone is not 
the reason why 
you should use 




Here's why 
you should use 




It's the best-engineered tape in the world 
... gives you better highs... better lows . . . 
better sound all around! Saves your tape 
recorder, too — because the irisri FEriRO- 
BHKSH process results in smoother tape 
...tape that can't sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 




Available ltficrcvcr Quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 

Export: ftforhan Exporting Cor))., Wew \'ork,N. V. 
Canada; Altai Kadio Corp., Lid,, Toronto, Ontario 



speaker <mA an S-oh-m speaker fed through 
a matching transformer, each speaker con- 
trolled by "1"' pads on the speaker side of 
the transformer. The distribuiioyi line was 
an. unknown (but very long) length of No. 
IS tamp cord. 

At 'moderately loud volume levels, the 
xystem was unstable anil would motorVout 
badly, Jleduction of bass would slave off 
the molorboatiug some bitl not much. In 
connecting ax outboard jack to the line I 
noticed that holding one lead of the line 
while standing on wet ground encouraged 
the instability ; touching the other lead 
had no effect. Also, tliis effect was nut 
nolieeable when standing on a dry beard. 

Tlie amplifier was conn eel eil to the 
xpvak/.r through a short lead and full gain 
could be used v:ilh no instability, 

Fro\A the above I assume the instability 
is due to line capacitance. If so, could this 
be eliminated without replacing the line, 
since replacement wovld be almost impos- 
sible? n. S. Xewins. J!ed Bluff, Calif. 

A. I agree with you Mint the instability 
is caused by an alteration of the feedback 
characteristics at the amplifier resulting 
from the long line. It will be hard to gay 
whether this trouble is the result, of Capaei- 
tive "effects or inductive effects because a 
long line will contain significant amounts 
of both. 

Refore adding reactances and capaci- 
tances in an attempt to time this difficulty, 
ground the amplifier to a good ground, and 
ground the common side of the far end 
of the, 500-olim line and one side of £acli 
speaker voice coil. Sometimes this kind of 
grounding will shunt out this kind of in- 
stability. If it works, it will save you much 
trial and error riddling with inductances 
and capacitances which will otherwise be 
your fate. 

Stereophonic or Monophonic Sound 

Q, I have many monophonic discs and 
tapes. JS'oiv, with the advent of stereo, is 
my monophonic collection worthless? Ar- 
thur Darrow, Albany, N. Y. 

A. I have met many people who lament 
the fact that stereo has made their fine 
record collections obsolete and miserable. 



IVhile it is unquestionably line that the 
addition of spaciousness to music adds 
much to our emotional reactions to. it, it 
does not and should not mean that we Can 
no longer enjoy our otherwise fine discs. 
When you stop and thii>k about it many 
people began collecting records in the 20's 
and before, and the sound on those early 
discs was poor indeed compared to those 
of today. Those people have not discarded 
them. I gues3 this is partly related to 
sentiment and is the symbol of a past 
which many of them considered to be 
better than the present. Probably, though, 
in the vast majority of instances, people 
hold onto these discs simply because of the 
artistr\- of those appearing 071 them. Stereo, 
wonderful though it is, cannot give us 
those old timers who have flashed across the 
concert and popular stages. This is not 
simply true of the 20's. It holds even for 
comparatively recent monophonic releases. 
What about those releases of old 78's or 
the immortal performances of Toscauiui i 
True, stereo could have enhanced all of 
these perf Ornmuees, but they arc still fine, 
valid ones, even without stereo. Of course, 
a record need not be world-acclaimed in 
order for it to be enjoyable to you. The 
main thing is that you liked it when you 
bought, it. and probably did right up until 
the time you hearil your first stereo broad- 
cast, Listen to that monophonic disc or 
tape again and yon will probably enjoy it 
as much as always. I have such discs and 
tapes in my own collection, and I have 
stereo as well. 

If possible, you should have equipment 
capable of playing both types of material. 
After all, there will be new music and new 
performances of old music. AH of this will 
be recorded for our enjoyment. It will be 
captured in stereophonic sound. 

You should not feel that the stereo sys- 
tem is just, a flash in the pan, since mate- 
rial is coming at us with extreme rapidity, 
and this material and the equipment with 
which to play it, is being sold at a tre- 
mendous rate. It is hard to believe, but in 
the short time that the stereo disc and 
tapes have been with us. over 1,000 titles 
have been released. IE 




The Home Stereo Concert 
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NEW LITERATURE 

• Alpha Wire Corporation, 200 Variek St., 
New York Hi N. Y. is now offering free a 
w I re-s iran-ding: chart, d 63 i g aa t« d 51K - * , 
which makes it possible to determine vap- 
idly the available stranding combinations 
for various sizes of conductor wire. This 
hiiormat foil is shown on ft one-pape refer- 
ence chart which also tells the number of 
smaller gauge wires necessary to make up 
tin* cross-sectional area of a conductor. 
The chart is free, and will he furnished on 
request to Alpha Wire Corporal ion, or in 
response to the Reader Service Card. D-16 

• Astron Corporation, 25S Grant Avenue, 
East Newark, New Jersey, announces the 
a vn liability of Service Kenlncenieut Cata- 
log AC-7 whinli covers technical data on 
the (.-ompany'y fuH line of capacitors and 
11 Iters for radio, TV. and electronic appli- 
cations. The illustrated IH-page booklet 
features a photographic "guided tour" of 
the Astron plant and explains product pro- 
duction from researching and engineering 
fc0 testing and Quality control. Complete 
product listings are also shown, 33-17 

• Electron Tnbe Division of Radio Corpo- 
ration of America has just announced the 
latest edition of the well known KCA He- 
reivhiff Tube Manual. HC-lfl. This manual, 
which is? claimed to have sold more than 
two million copies since 1!M7 in earlier edi- 
tions (and we vv o ii de r h qv? m a n y fii o re 
ware Kold before then, for we remember 
them much further bark than 1&47) ( is the 
mo a t co n \ pr e h e n s i V e and a u i h or i ta t i ve 
book of its type in the industry. The new 
edition has been revised, expanded, and 
h]-ought up to date. It contains technical 
data for more than 625 receiving tubes, 
including types for black-and-white and 
color television, series-string applications, 
12-voH automobile radio receivers, &Tfld 
high fidelity audio, and more than pic- 
ture tubes including color types. A verita- 
ble education in vacuum tubes and their 
application. 1 ;;, this new manual also covers 
basic tube theory in the same easy-to-uu- 
derstand style used in previous editions. 
The section On Electron Tube Applications 
lias been expanded to include a descrip- 
tion of" tone-control circuits for hi-fi audio 
a m pi i hers and high -voltage regulator cir- 
cuits for TV usa. Other sections include 
Information on generic lube types, inter- 
pretation of tube data, and <?lootron-t ubc 
installation. 

The Receiving-Tube Classification Chart 
has been revised to show the latest t ube 
data, and types designed for series-string 
applications arc specially marked for easy 
select inn. 

The popular Circuits section at the back 
of the book show's a new intercom for 
three or more stations and several i\&w 
high-fidelity audio amplifier circuits in- 
cluding preamps for magnetic and ceramic 
pickups, an audio control unit incorporat- 
ing both volume and tone controls, tnvd 
two complete hi-fi amplifiers having out- 
puts of 10 and 3a watts;, respectively, and 
suitable for both monophomie and stereo 
applications. 

Copies of the HO- 19 RCA Receiving 
Tube Manual can be obtained from RCA 
Tube distributors, or by sending 7;"i cents 
to Commercial Engineering, Electron TuOe 
DiviSfo n , K a d i o Cor ptf > r a t i o n of A meri ca , 
Thirri&on, New Jersey. 

• Astron Corporation, Kast Xtwark, X, J„ 
is making available to design engineers a 
3&ri@s of publications called "Teehuioues," 
covering a variety of subjects in the ca- 
pacitor Held. The current issue deals with 
"Application Notes on the Solid Klectroly- 
Tic Tantalum Capacitor," in an article by 
Matthew Kniv., Engineer in Charge of the 
Tantalum Department of Astron Corpora- 
lion. Other Astron components will receive 
similar ireatmeut in subseduent issues to 
provide ready visualisation for the design 
engineer seeking characteristics for spe- 
cial problems. 

Requests for copies should be addressed 
to Astron Corporation, 255 Grant Ave., 
Bagt Xewark, N. J. 



OBOE - 



o double-redd woodwind. Fundomonla! frequency range: 250 to 1750 cpi. Ovorto/ici extend lo 14.100 CPJ. 



IT'S as if you were on the podium— baton in hand— directing the woodwind 
section to 'give you more oboe'. For, with the Blonder-Tongue Audio Baton, 
you are in complete command of the tonal color of the performance. 
The Audio Baton does this by dividing the audible spectrum into nine separately 
controllable octaves. Each octave can be independently boosted or attenuated as. 
much as 14 db. By boosting the overtone frequencies of a specific instrument you 
can enhance its character and timbre. By boosting its fundamentals, as well, you 
can bring the instrument forward in relation to the rest of the orchestra or ensemble. 
To make even the finest high fidelity system sound better, simply connect the 
Audio Baton. In modern enclosure 119.95 at high fidelity dealers or write: 
Blonder-Tongue Laboratories, Inc., 9 Ailing Street, Newark 2, New Jersey. 




fins ertip control of the full orchestral range... 
octave by octave... new blonder- tongue audio baton 
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for less work and more play 

GET THE TURNTABLE 
THAT CHANGES RECORDS! 




MIRACOBD XS-200 



No turntable and no record player, 
in the history of hig-h fidelity, gives 
you more quality and more features 
than the famous Mtracord XS-200! 
» heavyweight, professional-type torn, 
table- and a fully-auloinntic changer! 

• plays both stereo and manophonic! 

• push-button controlled throuchout! 

• Magic Wand spindles eliminate 
pusher platforms ivnd stabilizing 
arms! 

• intermixes 10" and 12"; plays nil 
4 speeds; has n 4 -pole motor! 

• even as turntable it shuts off 
automatically when record is 
finished and tone arm returns, to 
roit [lositlon. 

-yet -it eoHLs o»b; 567 s " audxophilc net 




STEREOTWIN 200 



the stereo cartridge that 

ELIMINATES HUM! 

Stehkotwin is the perfect magnetic 
hi-fi cartridge for stereo ami mon- 
aural! It fits all record changers and 
standard tone arms. And thanks to 
special construction and MuMetal 
shielding-, it eliminates hum! Instant 
stylus replacement, too. 

NOW *44 5 ° fl «<fioM.-te „<•(. 
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FAS A HEAD} THE Ft X EST BV FAH 

Available at selected dealers. 



For Free rrttalovun. )>lcanc writr T)n)tl. A 

AUDIOGERSH CORP. 

514 Broadway, Hew York % N.Y. 
worth 6-oaoo 
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Galactic Noise 

Sir: 

rlariurui-Kardou has treated n mild furor 
in (lie industry by introducing u new term 
in the published specifications o£ its new 
Model S.T350 A.M-FM stereo simulcast mul 
FM multiplex tinier. 

The paragraph describing (he FM sci-- 
tron remls "renuirfcable sensitivity permits 
distant stiifcio.v. reception — limited only by 
galactic- noise." 

The lioiripaiiy lias been busy answering 
consumer correspondence and telephone 
culls on the- meaning of "galactic noise" 
aiid its influence on tuner aislgn. We 
frankly never realized the subject would 
appeal to so many audio enthusiasts. For 
those coimum«r.< who may not have seen our 
ad or published specifications and who are 
interested in tauer design, I would like to 
explain the meaning of Hie term. 

Galactic noise can be twined as noise- or 
interference from outer space. Rvery star 
and galaxy emits electromagnetic radiation 
over a wide frequency spectrum, Part of 
this spec-tram is light and can be Men. 
Another part is radiation in the V 1 1 F 
portion of the band and can be picked up 
by any FM or TV receiver of sufficient- 
sensitivity. The c?>at'itctori8ti« of the nob e 
is quire similar to thermal resistor jinisie 
and to ''.shot" noise: in vacuum tubes. 

Atthough galactic iiio'ise is not present in 
ft receiver when connected to a signal 
generator for measurement, the noise will 
enter the tuner as soon as it is con tier: ted 
to an antenna. For a tuner to receive an 
Tit signal, the signal most exeocd both the 
internally generate'! noise and the gnls.etie- 
nossu iit intensity. The galactic noise, 
therefore, becomes a practical limit to the 
possible sensitivity of an FM receiver. A 
poorhy designed tuner will not be affected 
by ttiifl type of' noise he'eayse the noi-5C- 
creatcd within the tuner is sulbeienfly high 
to mask the ipilncfic noise. Our new ST351) 
offers K front end design whose, noise figure 
is so low that this noise from outw spiict! 
is its only limit. 

Lkon Kuhv, Sales Promotion Manager. 

rlAjWANVK A -SOON. 1st., 

520 Main St., 

West bury, I.. I., K. V. 

Corrections 

8t!i : 

Three eorrec lions should be, entered n:\ 
the schematic of "The Purple Cow" am- 
plifier on page 81 of the January issue. 

The resistor between the arm of the 5fi-k 
potentiometer and the junetioncil plates 2 
and 5 of the (iSN7 if 18,000 ohms, iiigtetul 
of 120Q as shriwii. Additionally, the eatliode 
pin S of fclie iiV.% should be marked as 
having a 1-HJ-voR poteatini. The next ifceju 
is my error and 1 apoidg-iisc for it, hut ilie 
volt^gp at plates 'J ami 5 of the BSN? 
shoubi have Iteeu shown ay Sf'o vuits instead 
of 70S. 

J. C, WmiKii.si-ooN, 
35 Keller Ave., 
Kenmore 17, N .Y. 

(A)irl -u't apitlooix fir the first two fr/<»«. 

En.) 

Stit; 

I iln.ve noted two errors in Our urliidc on 
the Regal speaker systems, The "rear view" 
photograph of the system as shown on page 
2J> of the March issue i* actually a. phantoin 
view. In Fill, (i »'.!'. page its, (A) i« dr.nvn 
iiuiorrectly. The voice roil is shown just the 
I same length as that of (13). but it should 



be just an long as the gap and no longer. 

Robert C. Avkdok, Engineer. 

Et^KCTttO-'VoiCS, Iso,, 
Buehannn, Michigan 

The Bi-Ortho Circuit 

^111 : 

Lately yon have bwu printing u lot t>t 
iiitoresting and inl'onnative articles on 
stereo reproduction, and ;»s a. reader T am 
certainly please/1. However, every now and 
(hen an article appears that, makes ine 
wonder. Such an article is " For Steroo, tlie 
Bi-Ortho Output, Circuit." by (A Xicbolas 
1'ryor, m your November Issue, 

The idea of providing more power reserve 
(except under unusual signal conditions) 
for each stereo channel than is available 
from two separate amplifiers using the same 
output tubes Is a good one. However, con 
trary to popular opinion, a cathode fol- 
lower will deliver the maximum output to a 
load equal to the plate resistance i' p of the 
tube, and not to a load of r v f(u - !}. The 
secret, lies in being ablo to drive (he grid 
with larger signal swings in the case of 
the higber-resistiiuec load. So Mr. Fiyoi^s 
channel providing the RE, output is work- 
ing under very unfortunate lending condi- 
tion;? ami the power output from this 
channel will be limited compared to that 
of the AE, channel. Any hoped-for power 
reserve over a two-amplifier system is 
(hereby prevented. In addition, :i great 
differential in power output exists l>eUvcen 
the two channcls^ — an undesirable condition 
indeed. Mr. Pryor bus ended up with a 
system of lesser quality than he needed to. 

If Mr. 1'ryor wouhj use the same trans- 
former in tin? eatiioite channel (838^ as 
he ti»ed in the plate channel, he would Cure 
these ills; both channels would have the 
sawn; output power, be would have his re- 
servo power, and he would avoid the neces- 
sity of Winding an output transformer. 

One further point, A re -evaluation of the 
magnitude of various oiitput.-tube-grid 
driving voltages is in order. It seems prob 
able that simple Sums and 'liffcreuccs of 
33, and B... will not do the trick; howavev. 
this needs further iiiivcstigati'rn. 

\V I U,IAM C. fT0L.\t, 
.0-7 A Birch Jioad." 
V.itst realising, Michigan 

Speaker Cabinet Controversy 

The interests of clarity might be better 
served if Mssrs. Williams and Novak, in 
their rebuttal (.Lemers. January) to Mr. 
Villcbur (DLTTKK.Sj Decciij tier ), -icon] d ? ilead 
to the issue. 

As Mr. Villcbur points out. their state- 
ment that "A large box always allows more 
anil cleaner bass than rtaes a small box,'* 
is patently either incorrect or incomplete;, 
Williams "and Novak tacitly toiK-.cle this 
by basing their explanation on this aasuinp- 
ti'on that the same speaker is used m each 
c ii»:.'. 

This particular assumption apparently 
binds them to the conventional viewpoint: 
having chosen a speaker, system resonance 
is a function of box size. Although valid, 
this viewpoint is no more sti than what I 
take to be Air, Yillchur's: having chosen a 
system resonance-, box size is- a function of 
sise-akor compliance. Once this chosen reso- 
nance is attained by a pvoper combination 
of box and speaker conipliancf, an increase 
in box size is pointless. 

For .given .sound output ami frequeney, 
the i»0iic Mitiste move u certain distRncfi, 
(Continued mi po/ie 
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Superbly designed cabinetry to house your complete stereo system. 
Delivered with pre-cut panels to fit Healhkit AM-FM tuner (PT-1). 
stereo preamplifier (SP-I & 2) and record changer (RP-3). Blank 
panels also supplied to cut out for any other equipment you may now 
own. Adequate space also provided for tape deck, speakers, record 
storage and amplifiers. Speaker wings will hold Hcathkil SS-2 or 
other speaker units of similar size. Available in unfinished birch or 
mahogany plywood. 



MONAURAL-STEREO PREAMPLIFIER 

KIT (Two Channel Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 lbs. 
MODELSP-1 (monaural) $37.95 Shpg. Wl. 13 lbs. 
MODEL C-SP-1 (converts SP-1 to SP-2) $21.95 

Shpg. Wl. 5 lbs, 

Special "building block" design allows you to 
purchase instrument in monaural version and add 
stereo or second channel later if desired. The SP-I 
monaural preamplifier features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 20' remote balance control is provided, 
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Daystrom. Inc. 
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PROFESSIONAL STEREO-MOM AU 
AM-FM TUNER KIT 

MODEL PT-1 *89 95 

The 10-tube FM circuit features AFC. (automatic 
frequency control) as well as AGC. An accurate 
tuning meter operates on both AM and FM while 
a 3-posttion switch selects meter functions without 
disturbing stereo or monaural listening. Individ- 
ual fly wheel tuning on both AM anS FM. FM 
sensitivity is three microvolts for 30 dt> of quieting. 
The 3-tube FM front end is prewired and pre- 
ire AM circuit is on one printed 
ase of construction. Shpg. Wt. 




RECORD CHANGER KIT 

MODEL RP-3 *64- 9S 

Turntable quality with fully automatic 
features! A unique "turntable pause" allows 
record to fall gently into place while turntable is stopped. The tone 
arm engages the motionless record, and a friction clutch assures 
smooth start. Automatic speed selector plays mixed 33K and 45 
RPM records regardless of sequence. Four speeds available: 16, 33W. 
45 and 78 RPM, Changer complete with GE-VR-II cartridge with 
diamond LP and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle, Shpg. Wt. 19 lbs. 



"EXTRA PERFORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 

A real work horse packed with top quality 
features, this hi-fi amplifier represents a 
remarkable value at less than a dollar per 
watt. Full audio output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 kc with less than 2% total harmonic 
distortion throughout the entire range. 
Featuring famous "bas-bal" circuit, push- 
pull EL34 tubes and new modern styling. 
Shpg. Wl. 28 lbs. 




MODEL W7-M $54 9B 
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HIGH FIDELITY AM TUNER KIT 

MODEL BC-1 A $2£>»5 

Designed especially for high fidelity applications 
ihis AM tuner will give you reception close to 
FM. A special detector is incorporated and the 
IF circuits are "broad banded" for low signal 
distortion. Sensitivity and selectivity arecxcellem 
and quiet performance is assured by a high 
signal-to-noisc ratio. All tunable components 
are prcaligncd before shipment. Your "best buy" 
in an AM tuner. Shpg. Wt. 9 lbs. 



"BOOKSHELF" 12 WATT AMPLIFIER KIT 
MODEL EA-2 *2S 9S 

There are many reasons why this attractive amplifier is such a tre- 
mendous dollar value. You get rich, full range, high fidelity sound 
reproduction with low distortion and noise . . . plus "modern styling". 
The many features include full range frequency response 20 to 20,000 
CPS * 1 db with less than \ c 7c distortion over this range at full 12 
watt output— its own built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono, and tuner — RIAA equal- 
ization — separate bass and treble lone controls — special hum control 
and it's casy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather texture 
in black with inlaid gold design. Shpg. Wt. 15 lbs. 




HIGH FIDELITY FM TUNER KIT 

MODEL FM-3A *2© 9S 

For noise and static-free sound reception, this FM 
tuner is your least expensive source of high fi- 
delity material. Efficient circuit design features 
ijlaUilizcd oscillator circuit and broadband IT 
circuits for full fidelity with high sensitivity, AiS 
tunable components ars prealigned before ship- 
ment. Edge-ilktrtiinated slide rule dial. Covers 
complete FM band from 88 to 108 mc. Shpg. 
Wt. 8 lbs. 

'"UNIVERSAL" 12 WATT 
AMPLIFIER KIT 
MODEL UA-1 «21 96 

Ideal for stereo or monaural applications, this 
12-walt power package features less than 2% 
total harmonic distortion throughout the entire 
audio range 120 to 20,000 CPS) at full 12-watt 
output. Use with preamplifier models V/A-P2 
or SP-1 & 2. Taps for 4, 8 and . 16 ohm speakers. 
Shpg. Wt. 13 lbs. 




HIGH FIDELITY TAPE 
RECORDER KIT 
MODEL TR-1A *99 95 

Includes [ape decV assembly. D'a- 
arfiDljtiar end roll of (ape. 

The model Tft-IA provides monaural record/ playback with fast 
forward and rewind functions. VA and 3% IPS tape speeds arc 
selected by changing belt drive. Flutter and wow arc held to less than 
0.35%. Frequency response It IVi IPS ±2.0 db 50-10,000 CPS, at 
3% IPS ±2.0 db 50-6,500 CPS. The model TE-I record/playback 
tape preamplifier, supplied with the mechanical assembly, provides 
NARTB playback equalization. A two-position selector switch pro- 
vides for mike or line input. Separate record and playback pin 
controls. Cathode follower output. Complete instructions provided 
for easy assembly. Signal-to-noise ratio is better than 45 db below 
normal recording level with less than \ r ,\ total harmonic distortion. 
(Tape mechanism not sold separately). Shpg. Wt, 24 lbs. 



YOU'RE NEVER OUT OF DATE 
WITH HEATHKiTS 

Heathkit hi-fi systems are designed for maximum flexi- 
bility. Simple conversion from basic to complex systems 
or from monaural to stereo Is easily accomplished by 
adding to already existing units. Heathkit engineering 
skill Is your guarantee against obsolescence. Expand 
your hi-fi as your budget permits . ■ ■ and, if you like, 
spread the payments oyer easy monthly installments 
with the Heath Time Payment Plan. 
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CONTEMPORARY 

Model CE-1B Birch 
Model CE-1M Mahogany 




• No Woodworking Experience 
Required For Construction. 

• All Parts Precut & Predrilled 
For Ease of Assembly. 

• Maximum Overall Dimensions: 
18" W. x24" H. x 35 D. 




V 



TRADITIONAL 

Model CE-1T Mahogany 




DIAMOND STYLUS HI-FI 
PICKUP CARTRIDGE 

MODEL MF-1 *26 9S ,. 

Replace your present pickup with the MF-1 
arid enjoy the fullest fidelity your library of 
LP's has to offer. Designed to Heath specifica- 
tions to offer you one of the finest cartridges 
available today. Nominally fiat response from 
20 to 20,000 CPS. Shpg, Wi. I lb. 



"RANGE EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 

The SS-IB employs a 15' svoofcr and super 
tweeter to extend overall response of basic 
SS-2 speaker from 35 to 16,000 CPS ±5 tlb. 
Crossover circuit is built in. Impedance is 16 
ohms, power rating 35 watts. Constructed of 
Yt' vcnccr-surfaccd plywood suitable for light 
or dark finish, Shpg. Wt, 80 lbs. 




MODEL SS-1B 

$99»s 



SEND FOR FREE CATALOG 



Describing over 100 easy-to-bulld 
kits In hi-fi, test, marine and ham 
radio fields . Also contains com- 
plete specifications and sche- 
matics. 



CHAIRSIDE ENCLOSURE KIT 
MODEL CE-1 *43»S each 

Control your complete home hi-fi system right from 
your easy chair svith this handsome chairside en- 
closure in cither traditional or contemporary mod- 
els. It is designed to house the Heathkil AM and 
FM tuners (BC-IA and FMOA) and (he WA-P2 
preamplifier, along with the RP-3 or majority of 
record changers which will fit in the space provided. 
Well ventilated space is provided in the rear of the 
enclosure for any of the Heathkil amplifiers de- 
signed to operate with the WA-P2. The tilt-out 
shelf can be installed on cither right or left side as 
desired during the construction, and the lift-top 
lid in front can also be reversed. All parts are pre- 
cut and predrilled for easy assembly. The con- 
temporary cabinet is available in either mahogany 
or birch, and the traditional cabinet is available in 
mahogany suitable for the finish of your choice. 
All hardware supplied. Shpg. Wt. 46 lbs. 



IT'S EASY . . . IT'S FUN 
AND YOU SAVE UP TO Y 2 
WITH DO-IT-YOURSELF HEATHKITS 

Putting together your own Heathkil can be one of the most 
exciting hobbies you ever enjoyed. Simple step-by-s!ep In- 
structions and large pictorial diagrams show you where 
every part goes. You can't possibly go wrong. No previous 
electronic or kit building experience is required. You'll 
learn a lot about your equipment as you build it, and, of 
course, you will experience the pride and satisfaction of 
having done it yourself. 



BASIC RANGE" HI-FI SPEAKER SYSTEM KIT 

The modest cost of this basic speaker sys- 
tem makes it a spectacular buy for any 
hi-fi enthusiast:. Uses an 8' mid-range 
woofer and a compression-type tweeier to 
cover the frequency range of 50 to 12,000 
CPS. Crossover circuit is built 
in with balance control. Im- 
pedance is 1 6 ohms. Power rat- 
ing 25 watts. Tweeter horn ro- 
tates so that the speaker may 
be used in either an upright or 
horizontal position. Cabinet is 
made of venee^surfaced- fnr-~ 
niture-grade plywood suitable 
for light or dark finish. All wood 
pans are precut and predrilled 
for easv assembly. Shpg. Wt, 
26 lbs. 




MODEL SS-2 *3Q9S 
Lens: No. 91-26 Shpe, Wt. 3 tta. $4.95 




LEGATO HI-FI SPEAKER SYSTEM KIT 
MODEL HH-1 $299 95 

The startling realism of sound repro- 
duction by the Legato is achieved 
through the use of two 15" Altec 
Lansing low frequency drivers and a 
specially designed exponential horn 
with high frequency driver. The special 
crossover network is built in. Covers 
25 to 20,000 CPS within ± 5 db. Power 
rating 50 watts. Cabinef is constructed 
of vcnccr-surfaccd plywood in 
either African mahogany or white 
birch suitable for the finish of your 
choice. All parts arc precut and pre- 
drilled for easy assembly. Shpg. Wt. 
195 lbs. 
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HEATH 



pioneer in 
"dO'lt-yoarseff 
electronics 



COM PA N V 




BENTON HARBOR 25, MICH. 



bsidiary of Oaysfrom, inc. 

□ Pleasa send the Free Heathkil catalog. 



Encased fino S 

Please enclose postage 
for parcel post— express 
orders are shipped de- 
livery charoes collect. 
AIJ O'iccs F.O.S. Qentoh 
Harbor. Mich. A 20% do- 
c-osit is required on all 
C.O.O. orders. Prices 
subject :o change with- 
out notice. 
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1. RCA and ST€REO 

This is putting the cart before the. horse 
— but the three large, identical press 
envelopes I reeeived in one mail from 
RCA Victor that will be diseussed below 
enclosed some pointers on stereo that were 
so unexpectedly to the point (even though 
in triplicate) — that I am prefixing them to 
my somewhat satirical discussion on mail- 
ing pieces in general, which youH get to 
after you read this. The three RCA pack- 
ages constituted one of those bulky press 
collections, inspirational multigrapbed 
articles by famous personalities, glossy 
eight-by-tens of record stars and the like, 
that tend to clutter up our mails these 
days. I'd like to dare to throw them all 
out unopened but I never do. For inevita- 
bly, every so often, there is a nugget of 
pure gold on foolscap to be found in them. 
Bight in the middle of this package was a 
clip entitled "Some Frequently Asked Ques- 
tions — and Their Answers — About Stereo 
Records." Oh-oh, says I and almost threw it 
aside. The usual stuff, I thought, and 
probably I know tbe answers anyhow. 

But not a hit. These BCA questions were 
reasonable, sensible, genuinely of the sort 
that people do ask. And the answers wore 
intelligent ones. Somebody at BCA is on 
the ball, as the old phrase goes. 

Out of the ten or so questions and 
answers typed over three pages, I red- 
penciled a couple for your information and 
interest. 

"Soto should I place Vie loud speakers 
to get the best results from stereo records 
and tapes?" 

Is that a cogent question I BCA suggests 
that since every room has its own acoustical 
properties, the best results, first, will be 
achieved hy trial and error. That is a view- 
point that I heartily endorse. The thing 
not to do, as anybody ought to be able to 
understand, is to buy your stereo fixed 
and ready-mounted, then plop it into what- 
ever small space the prevailing decoT 
allows. BCA is so right and this common 
sense is pleasant to read. 

The rest of the answer, though, is even 
better. BCA goes on to a rule of thumb 
for speaker separation that is the simplest 
and best I've yet seen for tbe general stereo 
user. Bather devastating, too, if you'll keep 
in your mind's eye some of the fancier 
Stereo consoles now on the market. 

"As a rule of thumb, the most effect can 
be achieved by sitting the same distance 
from the speakers as the speakers are from 
each other. . . . It is not recommended 
placing speakers closer than six feet to- 

10 



■§eOver, as the -true stereo effect will most 
likely be lost." 

Take that from RCA and ponder it well. 
Sometimes the truth can be so simple that 
it's hard to believe. And note a further 
implication in RCA's answer, that a good 
and likely optimum separation for the 
average smallish living room is around 
eight feet. Better saw that new stereo 
eousolc of yours in half and fill in the 
space between with a nice, uncluttered 
table or something. 

Another clincher of a question posed by 
BCA's stereo man, is "Will I be able to 
hear the stereo effect at any other place in 
the room?" (That Is, any other place than 
midway between speakers, as far back as 
they are spaced apart). 

Now as we all know, there has been more 
hot air, more confusion — and more bard 
thinking — on this aspect of stereo than 
almost anywhere else j the ingenious solu- 
tions to the problem have ranged all over 
the lot from Stereodots to Klipseh systems 
with center speaker and pair of comers. 
I've been experimenting sporadically on 
this schject myself, but with results not 
yet worth detailed publication. And so I 
like BCA's good answer, as to what you 
can expect to hear in some other part of 
the room than tbe optimum stereo listening 
spot. 

"Of course (you will hear stereo effect), 
but the effect mil not be as great. There is 
a marked difference in sound quality be- 
tween a standard and a stereo disk even 
tho they are listened to outside of the room 
in which they are played. Stereo sound 
gives the effeot of more solidity and depth 
than monaural sound, no matter where the 
listener is in respect to the loud speaker 
placement." 

Now that is a very shrewd observation 
and, as far as my experience is concerned, 
a true one. RCA has scooped me and I'm 
glad to hand them the palm. I've been 
noticing this very thing for a long time — 
and wondering why. How can it he? Bnt 
it is. 

I have a small kitchenette off the main 
living room in my New York apartment 
and, come breakfast or snack time, I often 
sit there sipping coffee, listening to the 
music eoming in from the main room. Now 
that stereo has arrived, I listen to stereo 
in there, too. At first, of course, I said to 
myself — well, I'll just have to hear my 
stereo mono for a few minutes while I 
ftni^h my coffee bTeak. Comfort before 
listening pleasure. And so I listened around 
the corner, through an open door — and 
discovered to my utter surprise that stereo 



music sounded stereo, through that door, 
off in a straight line directly to one sido 
of the speakers. 

Stereo side-to-side separation? No; it 
could not of course do that. Separation 
was obviously impossible. Then what? 

Well, I never have been able to put it 
into words, nor really explain it to myself 
in technological terms. And yet it is there 
and very definitely there. Even without a 
trace of side-to-aide separation, with a 
through-the-door sound transmission that 
would seem to be entirely "mono," I still 
can sense a stereo effect, and it is a worth- 
while effect, an improvement over the 
literal mono. 

So ECA has a Teal point here and this 
is the first time I have seen it suggested in 
print. 

It's interesting, isn't it, how much better 
a publicity handout can be when the ma- 
terial is obviously direct, first-hand, and 
not tbe usual watered-down re-hash by 
somebody wbo has no direct and personal 
understanding of the matter. Practically 
everything we read these days is second 
hand. And yet the reader — any reader — 
can spot real stuff instantly when he finally 
gets to see it. Tbe difference between a 
write-up that is direct from experience and 
one that isn't cannot be very well concealed. 
It's just that we get so used to the second- 
liand stuff that we forget what it's like to 
have it first hand. 

(Maybe BCA's writer didn't do the 
listening himself, in person. But if not, 
then he obviously got bis dope straight 
from somebody who did.) 

More, please, RCA, and let's hope others 
do likewise. We eould use a bit of first-hand 
stereo clarification these days. 

* H * 

Has BCA been recording in stereo, as 
have other companies? Why of eoursel 
They probably do the biggest and fanciest 
job of anybody. Have they been at it for 
long? Natch I RCA practically started 
large-company stereo in this country, if I 
am right. Tapes tame out from BCA 'way 
back. BCA discs were announced about as 
quickly as anybody's, roughly speaking. 
Does BCA have lots and lots of stereo 
material on hand, then? Obviously. RCA 
Victor remains one of the industry's record- 
producing giants. 

OK, then. If my blue cards are right (I 
make cards for all review recordings, blue 
fOT stereo, white for mono), then I have 
received the following totals in stereo discs, 
give or take a few, allowing for likely 
stray items. 
RCA stereo discs (classical) : 9 
London ffss stereo discs (classical) : 117 
Columbia stereo discs (classical) : abt 16 
Does look funny, doesn't it? At first I 
thought maybe RCA was trying to pull 
back with one stereo hand while pushing 
forward with the other. But I have just 
had the explanation from BCA itself. 

Review copies. Seems the company de- 
cided, 'way back, that we reviewers were 
conservatives; tbey would send just a few 
stereo samples and all other discs in mono 
form, automatically, unless we' asked for 
stereo all on our own. 

As for me, / figured RCA would send us 
stereo as fast as it could — unless we posi- 

AUDIO • APRIL, 1959 



www.americanradiohistorv.com 



STEREO 



AND 
MONAURAL 



the 
experts 
say... 
in HI-FI 
the best buys are 



World-famous 
EICO advantages 

guarantee your complete satisfaction: 

• Advanced engineering • Finest quality components 

• "Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK — Compare, then take home any EICO 
equipment— right "off the shelf"— from 1900 neighbor- 
hood EICO dealers. 




Monaural Integrated Amplifiers 
50, 30, 20, and 12-Watt 
r Stereo) 



Monaural Preamplifier S; 
HF65. HF&SA 
(stack 2 tor Steffi ol 




Omni-direcliona! 
Speaker System HFS? 
36" H * J5W W X U'A" D 



Monaural Power Amplifiers: 
60. 50, 35. 30, 22 and 14 -Watt 
luse 2 tor Stereo) 
Stereo Power Amplifier HFB6 



NEW STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplifier Is a complete stereo con- 
trol system in "low silhouette" design adaptable to any 
type a! installation. Selects, preamplifies, controls any 
stereo source— tape, discs, broadcasts. Superb variable 
crossover, feedback lone controls driven by feedback 
amplifier pairs in each channel. Distortion borders on 
immeasurable even at high output levels. Separate lo- 
level input in each channel for mag. phono, tape head, 
mike. SEparate hi-level inputs for AM & FM tuners ft FM 
Multiplex. One each auxiliary A i B input in each channel. 
Independent level, bass & treble controls in each channel 
may be operated together with built-in clutch. Switched- 
in loudness compensator. Function Selector yennils hear- 
ing each stereo channel individually, and reversing them; 
also use of unit for stereo or monophonic play. Full-wave 
rectifier tube power supply. 5-12AX7/ECC83. 1-6X4. Works 
with any high-quality stereo power amplifier such as 
EICO HF86, or any 2 high-duality mono power amplifiers 
such as EICO HF14, HF22, HF30, HF35, HF50, HF60. 
"EKtreme flexibility ... a bargain" - HI-FI REVIEW. 
Kit $39.95. Wired $64.95. Includes cover. 
HFB6: Stereo Dual Power Amplifier for use with HF85 
above or any good self-powered stereo preamp. Identical 
Williamson-type push-pull EL84 power amplifiers, con- 
servatively rated at 14W, may be operated in parallel to 
deliver 28W for non-stereo use. Either input can be made 
common for both amplifiers by Service Selector switch. 
Voltage amplifier S split-load phase inverter circuitry 
feature ElCO-devcloned 17DW7 audio tube for significantly 
better performance. Kit $43.95. Wired $74.95. 
HFS1: Stereo Dual AmDSifier-Preamplifier selects, ampli- 
fies & controls any stereo source — tape, discs, broad- 
casts-* feeds it thru self-contained dual 14W amplifiers 
(o a pair of sneakers. Monoohonically: 28 watts for your 
speakers; complete stereo preamp. Ganged level controls, 
separate focus (balance) control, independent full-range 
bass A trchle controls tor each channel. Identical William- 
son-type, push-pull EIS4 power amplifiers, excellent out- 
put transformers. "Service Selector" switch permits one 
preamp-control section (o drive the internal power ampli- 
fiers while other preamp-control section is left free to 
drive vour existing external amplifier. "Excellent" — 
SATURDAY REVIEW; HI-FI MUSIC AT HOME "Oulltand- 
ini quality . . . extremely versatile" - RADIO & TV NEWS 
LAB-TESTED. Kit $69.95. Wired $109.95. Includes cover. 
MONO PREAMPLIFIERS (stack 2 for Stereo) HF 65: superb 
new design. Inputs for tape head, microphone, mag- 
phono cartridge £ hi-levcl sources. IM distortion 0.04% 
la) 2V out. Attractive "low silhouette" design. HF65A 
Kit $29.95. Wired $44.95, HF65 (with power supply) Kit 
$33.95. Wired $49.95. 

MONO POWER AMPLIFIERS 
(use 2 for STEREO) 
HFSO WOW), HF50 (SOW), HF35 (35W), HF30 O0W5, HF22 
(22W), HF14 (14W)-. from Kit $33,50, Wired $41.30. 

MONO INTEGRATED AMPLIFIERS 
(use 2 tor STEREO) 
HF52 (SOW), HF32 (SOW), HF20 (20W), HF12 (12W): from 
Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. split 
conical bass horn. Middles & lower highs: front radiation 
from 8V2" edge-damped cone. Distortionless spike-shaped 
super-tweeter radiates omni-directionallv. Flat 45-20,000 
cps. useful 30-40,000 cps. 16 ohms HWD 36". I5Vi". 
UW. "Eminently musical"-Holt, HIGH FIDELITY. "Fine 
(Or stereo'-MOCERN HI-FI. Completely factory-built: 
Mahogany or Walnut, $139.95; Blonde, $144.95. 

HFS1: Bookshelf Speaker System, complete with factory- 
built cabinet. Jensen 8" woofer, matching Jensen com- 
pressiori-drivcr exponential horn tweeter. Smooth clean 
bass: crisD extended highs. 70-12,000 cps range. 
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9". Wiring 
time 15 min. Price $39.95. 

FM TUNER HFT90: Surpasses wired tuners up to 3X its 
cost. Fpr the first time, makes praclical even for the 
novice the Buildinf! of an FM tuner kit equal to really good 
factory-wired units. No alignment instruments needed. 
Pre-wired. pre-aligned temperature-compensated "front 
end" is drift-tree — eliminates need for AFC. Precision 
"eye-tronic 11 OM-70 traveling funing indicator, supplied 
pre-wired, contracts at exact center of each FM channel. 
Pre-aligned IF coils. Sensitivity 6X that or other kit 
tuners: 1.5 uv for 20 dh quieting, 2.5 uv for 30 db quiet- 
ing, full limiting from 25 uv. IF bandwidth 260 kc at 6 
db points. Frequency response uniform 20-20,000 cps 
:.t 1 db. Cathode-follower & Multiplex outpuls. Flywheel 
tuning, automatic gain control, stabilized low limiting 
threshold for excellent performance from weaker signals, 
broad-band ratio detector for improved capture ratio ft 
easier luning. full-wave rectifier & heavy filtering, very 
low distortion. "One of the best buys you can get in 
high fidelity kits"— AUDIOCRAFT Kit Report. Kit $39.95". 
wired $65.95*. Cover $3.95. 'Less Cover, 'F.E.T. incl. 
MEW AM TUNER HFT94: Matches HFT90 Selects "hi-fi" 
wide (20c - 9kc m -3 db) or weak-station narrow 
(20c — 5kc @ -3 db) bandpass. Tuned RF stage lor high 
selectivity ^'sensitivity: precision "eye-tronic" tuning. 
Built-in ferrite loop, prealigned RF ft IF coils. Sensitivity 
3 uv <§j 30% mod. for 1.0 V out. 20 db S/N. Very low 
noise ft distortion. High-Q 10 kc whistle filler. 
Kit $39.95. Wired $69.95, incl. Cover ft F.E.T. 

EICO, 33-00 Northern Blvd., L.I.C, t. N.Y. 

I SHOW ME HOW TO SAVE 50% on 65 I 

I models of top quality: 

P Hi-Fi □ Test Instruments □ "Ham" Gear 

I Send FREE catalog & name of neighbor- 
hood EICO dealer. 



Over I MILLION EICO instruments in use throughout the world. 



NAN C 

G'lTV 



In New York hear "The EICO Stereo Hour," WBAI-FM, 99.5 mc, Mondays, Thursdays and Saturdays, 7:00 P.M. 
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lively objected. I'm that caueli of n; hard- 
ened convert. Genial misunderstanding all 
around and I would have noticed it sooner, 
via ROA's publicity, if I weren't so buried 
these days in mountains of paper (sec 
below) . 

Lot? of RCA stereo discs on the market., 
then, if not on reviewers' shelves. But 1 
still have a feeling in my bones that RCA 
has stereo of smother sort up its sleeve. 
What about that little, time iiomti with the 
fuse pulled out, the RCA Victor Stereo 
Tape Cartridge? fcftkt a. word for months — 
but I can't believe RCA has given it up. 
Just regrouping forces. I suspect that the 
fuse will soon bo lit again. 

t shouldn't wonder. And if so, remember. 
I'm still in favor of the magazine, an a 
useful supplement to the disc market and 
the tape recorder market. (So are w/> if U 
hat adequate quality — doubtful at 3% i]>t 
— and if the flutter is adequately lou: — not 
>/i > demansimtaA by any cartridgi?/maj!« 
sine device. Ed.) 

2 PRESS STUFF 

Dam it, publicity sometimes gets nic 
down. And it's not always in the ways you 
are imagining— though I'm always ready 
to proliferate objections to my favorite 
grammatical falsehood, the Dangling Com- 
parison — the hi-fi that has the /i which is 
hi-er, the bread that is richer, the chocolate 
that is eiioclatier, the car that has 20 per 
tent more (proved by famous research 
laboratory, of course). To all of these line 
claims you need merely add the question — 
THAN WHAT?— to show up the dangle. 
The answer may he semi-legitimate, say, 
hist year's model, winch naturally can't be 
described as inferior, even though this 
year's model CAN lie described as superior! 
If yon want to have your superiority with- 
out any inferiority, then just use the 
Dangling Comparative, and at least you 
may be speaking the truth after a fashion, 
granting that the newest model actually *v 
better. 

No — I'm nut even thinking about an- 
other pet peeve of mine, that superbly 
meaningless term "the only." Sure, Col- 
gate's is the only toothpaste with Cardol. 
So is Genera) Electric the only company 
that makes the GV. stereo cartridge. (Last 
I heard, anyhow.) 

1 can't remember at the moment the 
name of Pepsodent's ''only" ingredient, but 
I <lo know that my mouth is the only 
month with Superteath. I just named my 
teeth that two minutes ago. 

What I had in mind, actually, is the 
business of super -redundancy in tho mail- 
ings that go out to folks liko me. to 
inform and impress. As a practitioner and 
writer on hi ti, records, music, and related 
subjects, I am now on Everybody's mailing 
list. And, it seems, Everybody and his 
brother are trading lists. Tho mailing lists 
have got ho big that nobody bothers to 
chock any more who gets whnt or how 
many times. The volume is too "mass"; tho 
individual is so microscopic a factor in 
this immense operation that a petty matter 
like duplication can't be allowed to gum 
up the works. That's the way it looks to 
me. 



Thus, for example, 1 made the mistake 
of subscribing to Life some yeaTS back, I 
don't remember just when. No complaints 
— I read the mag and like it. But what 
gets me down, is that Life doesn't yet 
know I'm a subscriber and obviously never 
will. 

Practically every week, now, I get a new 
bill to subscribe to Life via some special, 
laxt-mimiu- offer, for new readers. New 
readers, my eye. 1 What d'they think I've 
been reading all these years? Every w,:ek, 
the postman goes right on jamming L\)e 
itself into my apartment house mailbox, as 
he always has, then rolling up the rest of 
my mail around a pencil and squashing the 
letters up the folds of the magazine, evi- 
dently with a blunt instrument; when he's 
got it all in quite solid and immovable he 
iocks the outer lock, incorporating sections 
of several envelopes one of which always 
i ncra/les a monthly pay check. It takes me 
a good ten minutes to extricate the remains, 
with the check torn and Life minus half 
the front cover. 

And just as sure as fate, two of the 
squashed letters invite me to subscribe to 
that marvelous special-bargain sheet, Life. 
Maybe three. For one of the worst aspects 
of the mail glut is its duplication. 1 never 
get any publicity just once: it comes in 
multiples. Yesterday I received three 
large, identical packages from RCA Victor, 
all of them about tho maTs'ols of stereo, all 
three addressed identically but with (I 
note) different reference symbols. /JifFerent 
aspects, 1 suppose, of iiiy own public 
character, as RCA sizes me up. Cryptic, 
too. One i» called RS-E, "Reviewers Serv 
ice, grade 'P r 1 The- next is marked RA- 
PE!}. Obviously that must be my capacity 
as a PAtient PUBlieist Or maybe its 
Public Address. ... I dwino. I siccm to 

have lost the third envelope it must 

have got mixed up with a piece of Life, 
Each of these had 28 cents in flfst class 
postage on it, seven, ounces' worth. They 
were identical in contents. 

The triplication is only the final and 
most drastic annoyance. What really get^ 
me down is the deli born te repetition of the 
same material in different forms, as though 
to drive us recipients to the wall by sillier 
reiteration. Why send a press release, 
another press release, then forty-live ex- 
cerpts from a dozen magazines and news^ 
papers promoting the same material, plus 
a booklet done up on slick paper, all 
repeating the same words? The ultimate 
futility is the appearance of one's own 
name in theso persuasive duplications' 
People keep sending me my own reviews or 
criticisms to persuade me that what an 
export like myself says just itotsl be right. 
This, I suppose, is a form of feedback. 

Capitol Records and Billboard — to name 
merely two names — ^aro on my list right 
now. Billboard thinks I'm a record dealer 
( I'm on somebody's mailing list) and keeps 
dunning me, in duplicate of course, about 
the Profit* Em just bound to make in mj 
Kioto via itereo, if Ell just send in the 
enclosed special subscription offer card, 
available for a very limited time. (It's 
always very limited, month after month. 

I've given Billboard some fairly peppery 
publicity in this column, as readers may 
just possibly recollect, but do you think 
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the best buys are 



1 World-famous 
EICO advantages 
guarantee your complete satisfaction: 

• Advanced engineering • Finest quality components 

• "Beginner-Tested." easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

t IN STOCK Compare, then take home any EICO 
equipment-right "off the shelf'-from 1900 neighbor- 
hood EICO dealers. 





Monaurat Integrated Amplifiers: 
50, 30, 20, and 12 -Watt 
(use 2 (or Stereo] 




Omni-rJIrectional 
Monaural Preamplifiers: Speaker System HFS2 



Monaural Power Amplille/s: 
60, SO, 35, 30. 22 and 14 -Wat I 
ruse 2 for Steieo) 
Stereo Power Amplifier HF36 



HF65, HF65A 
(stack 2 lor Stereo) 



A,. 



Q - 



36" H x 15'A" W * IlWi" D 




NEW STEREOPHONIC EQUIPMENT 

HF85: Stereo Dual Preamplifier is a complete stereo con- 
trol syslem in "low slfhouettc" design adaptable to any 
type of installation. Selects, preamplifier, controls any 
stereo source— tape, discs, broadcasts. Superb variable 
■crossover, feedback tone controls driven by feedbacV 
amplifier pairs in each channel. Distortion borders on 
immeasurable even at high output levels. Separate lo- 
level input in each channel for mafi. phono, tape head, 
mike. Separate hi-level inputs for AM & FM tuners & FM 
Multiplex. One each auxiliary A & fi input in each channel. 
Independent level, bass & treble conlrols in each channel 
may be operated tOR^he* with built-in clutch. Switched- 
in loudness compensator. Function Selector permits hear- 
ing each sterna channel individually, and reversing them; 
also use of unit for stereo or mnnoohonic play. Full-wave 
testifier tube power supply. 5-12AX7/ECC&3. 1-6X4. Works 
with any hifiti-quality stereo power amplifier such as 
EICO HF8S, or any 2 high-qujUly mono power amplifiers 
such as EICO HFU, HF22, KF30, HF35, HF50, HFfiO. 
"Extreme flexibility . , a bargain" = HI-FI REVIEW. 
Kit $39.35. Wired $64.95. Includes cover. 
HF96: Stereo Dual Power Amplifier for use with HF85 
■above w any good self-powered stereo preamp. Identical 
Williamson-type push-pull EL84 power amplifiers,, con- 
servatively rated at 14W, may be operated in parallel to 
deliver 2AW for nori-stereo use. Either input can he made 
common for both amplifiers by Service Selector switch. 
Voltage amplifier & split-load phase inverter circuitry 
feature ElCO-tievelopcd 12DW7 audio tube for significantly 
better performance. Kit 543.95. Wired $74.95. 

HF81: St«r«c Dual Ampfiftor-Preamplif ier selects, ampli- 
fies & controls anv stereo source — tape, discs, broad- 
casts-* feeds it ihru self-contained dual 14W amplifiers 
to a pair of speakers. Monophonically^ 23 watts for your 
speakers; complete stereo preamp. Ganged level controls, 
separate focus (balance) control, independent full-range 
bass & treble controls for each channel. Identical Wilfiam- 
son-type. push-pull ELH4 power amplifiers, excellent out- 
put transformers. "Service Selector" switch permits one 
preamp-controf section to drive the internal power ampli- 
fiers while other preamp-control section is left free to 
drive Your circling external amplifier. "Excellent 1 ' 
SATURDAY REVIEW; HI-FI MUSIC AT HOME. "OutsUnd- 
InK quality . . . extremely versatile 1 ' — RADIO & TV NEWS 
LAB TESTED. Kit $69.95. Wired $109.95. includes cover. 
MONO PREAMPLIFIERS (stack 2 far Stereo) HF-G5: superb 
new design. Inputs for tape head, microphone. mas- 
phono cartridge & hr-level sources. IM distortion 0.04% 
@ 2V out. Attractive "low silhouette" design, HF65A 
Kit $29.95. Wi/cd $44.95. HF6S (with power supply) Kit 
$33.95. Wired $49.95. 

mono power amplifiers 

(use 2 for STEREO] 
HFGO {60WJ. HFSO (SOW). HF35 f35W). HF30 OOWL HFZ2 
(22W), HF14 (UViy. from Kit $23.50, Wired $41.50* 

MONO INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 

HF52 f50W), HF32 GOW), HF20 (20W), HF12 (12W)-. from 
Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS {use 2 for STEREO) 

HFS2: Natural bass 30-200 cps via slot-loaded I2*ft. sotit 
conical bass horn, twiddles & lower highs: front radiation 
from 8V?" edge-damped cone. Distortionless suike-shaped 
t-u per- tweeter radiates omni-directionaJlv. Flat 45-20.000 
cps. useful 30 40,000 cps. 16 ohms. HWD 36". liU", 
1W. "Eminently musical"-Holt, HIGH FIDELITY. "Fine 
for stereo"— MODERN HNFI. Completelv tactory-huilt: 
Mahogany rjr Walnut, $139.95; Blonde, $144.95. 

HFSI: Bookshelf Speaker System, complete with factory- 
built cabinet. Jensen 8" woofer, matching Jensen com- 
pression-driver exponential horn tweeter. Smooth clean 
bass; criso extended hiRhs. 70-12,000 Cps range. 
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9". Wiring 
time 15 min. Price $39.95. 

FM TUNER HFT90: Surpasses wired tuners up to 3X its 
cost. For the first time, makes practical even for the 
novice the building of .in FM tuner kit equal to really good 
factory-wired units. No alignment instruments needed. 
Pre-wired, pre-aligned temperature-compensated "front 
end" is drift-free — eliminates need for AFC- Precision 
"eye-tronic" DM-70 traveling tuning Indicator, supplied 
pre wired, contracts at exact cenler of each FM channel. 
Pre-aligned IF coils. Sensitivity 6X that of other hit 
tuners: 1.5 uv for 20 db quieting, 2 5 uv for 30 db quiet- 
ing, full limiting from 25 uv. IF bandwidth 260 Yc at 6 
db points. Frequency response uniform 20-20,000 cps 
± 1 db. Cathode-follower & Multiplex outputs. Flywheel 
tuning, automatic gain control, stabilized low limiting 
threshold for excellent performance from weaker signals, 
broad-band ratio detector for improved capturo ratio & 
easier tuning, full-wave rectifier & heavy filtering, very 
low distortion. "One of the best buys you can (ret in 
high fidelity kits" — AUO I OCR AF T Kit Report. Kit $39.95*. 
Wired $65.95'. Cover $3.95. 'Less Cover, F.E.T. incl. 

NEW AM TUNER HFT94; Matches HFT90. Selects "hi-fi" 
wide (20c — 9kc (§) —3 db) or weaV-station narrow 
(20c — 5kc <a> -3 d6) bandpass. Tuned RF stage for high 
selectivity 8" sensitivity: precision "eye-Ironic" tuning. 
Built-in ferrite loop, prcaiigned RF & IF coils. Sensitivity 
3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low 
noise & distortion. High-Q 10 kc whistle filter. 
Kit $39.95. Wired $69.95, incl. Cover & F.E.T. 

EJCQ. 33 00 Northern Blvd., L.l.C. i> N,Y, A-4 

SHOW ME HOW TO SAVE 50% on 65 I 
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□ Hi-Fi □ Test Instruments □ "Ham" Gear 
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lively objected. I'm that much pi a hard- 
ened convert. Genial misunderstanding all 
around and I would have- noticed it sooner, 
via RGA's publicity, if I weren't so buried 
these days in mountains of paper (sec 
below). 

Lots of 1?CA stereo discs on tlie. market, 
tlien, it not on reviewers' shelves. But I 
still hare a feeling in my bones that EC A 
lias stereo of another sort up its sleeve. 
What about that little time bomb with the 
fuse pulled out, the EGA Victor Stereo 
Tape Cartridge? Not a word for months — 
but .1 can't believe IIG'A has given it np. 
Just regrouping forces. I suspect that the 
fuse will soon be lit again, 

I shouldn't wonder. And if so, remember, 
I'm still in favor of the magazine, as a 
useful supplement to the disc market and 
the tape recorder market. (So are we if it 
has adequate quality— -doubtful at .'i% ipn 
■—and if Ike flutter is aderjUnMy lout — -wot 
yet demonstrated by any ctirtridge/mv.ijn- 
z ive Hc»iee. Ed.) 

2 PRESS STUFF 

Darn it, publicity sou icti miss gets me 
■down. And it's wot always in the ways you 
are imagining — though I'm always ready 
to proliferate objections to niy favorite 
grammatical falsehood, the Dangling Com- 
parison — the hi-fi that has the :(i which is 
hi-er, the bread that, is richer, the chocolate 
that, ia ehoelatier, the ear that lias 20 per 
cent more (proved by famous research 
laboratory, of course). To all of these tine 
claims you need merely add the question — 
THAN WHAT?— to show up the dangle. 
The answer may be semi-legitimate, say, 
lust year's model, which naturally can't be 
described as inferior, even though tilis 
year's model CAN be described as superior! 
If you want to havo your superiority with- 
out any inferiority, then just use the 
Dangling Comparative, and at least you 
may be speaking the truth after a fashion, 
granting that the newest model actually «'.< 
better. 

No — I'm not even thinking aljout an- 
other pet peeve, of mine, that superbly 
meaningless term "the o»ly," Sure, Col- 
gate's ]-4 the only toothpaste with Gardol. 
So is Geueral Electric the only company 
that makes the G"E stereo cartridge. (Last 
I heard, anyhow.) 

I can't remember af the moment the 
name of Pepsodent's "only" ingredient, hut 
I do know that my mouth is the only 
mouth with Superteath. I just named my 
teeth Unit two minutes ago. 

What I had in mind, actually, is the 
business of super- redundancy in the mail- 
ings that go out to folks like me, to 
inform and impress. As a practitioner and 
writer on hi fl, records, music, and relnted 
subjects, I am now on Everybody's mailing 
list. And. it seems, Everybody and Ms 
brother are trading lists. The mailing liita 
have got so big that nobody bothers to 
check any more who gets what or how 
many times. The volume is too "mass"; the 
individual is so microscopic a factor in 
this immense operation that a petty mator 
like duplication can't be allowed to gem 
up the works. That's the way it looks to 
me. 



Thus, for example, I made tine mistake 
of subscribing to Life some yearn back, I 
don't remember just when. No complaints 
— I read the mag and like it. But what 
gets me down is that Life doesn't yet 
know I'm a subscriber and obviously never 
will. 

Practically every week, now, J get vs. new 
bid to subscribe to Life via sense special, 
hist-inimite offer, for siew readers. New 
readers, my eye! What d'they think I've 
been reading all these years? Every week, 
the postman goes light on jamming Life 
itself into my apartment house mailbox, as 
he always has, then rolling up the rest of 
my mail around a pencil and squashing the 
letters up the folds of the magazine, evi- 
dently with a blunt instrument; when lie's 
got it all in quite solid and immovable he 
locks the outer lock, incorporating sections 
of several envelopes one of which always 
includes a monthly pay ch?ck. It takes me 
a good ten minutes to extricute the remains, 
with the check torn and Life minus half 
the front cover. 

And just as .sure as fate, two of the 
squashed letters invite me to subscribe to 
that marvelous special bargain sheet, Life. 
Maybe three. Eor one of the worst aspects 
of tho mail glut is its duplication. 1 never 
get any publicity just once; it comes in 
multiples-. Yesterday I received throe 
large identical packages from ,RCA Victor, 
all of them about the marvels of sfcerco, all 
three addressed identically but 'with (I 
note) different reference symbols. Different 
aspects, I suppose, of my own piablie 
character, as KCA sizes me up. Cryptic, 
too. One is culled RS P, "licviewers Si-rv- 
ice, grade F"? The next is marked PA- 
PUB. Obviously that okist be 7uy capacity 
as a PAtient PUBlicist. Or maybe its 
Public Address. . , . I dumio. I seem to 
have lost tlie third envelope .... it must 
have got mixed up with a piew? of Life. 
Each of these had 28 cents in first class 
postage on it, seven ounces' worth. They 
were identical in contents. 

The triplication is ouly the final and 
most drastic, auuoyancc. What really gets 
mo down is the deliberate repetition of the 
same material in different forms, as though 
to drive us recipients to the wall by sheer 
reiteration. Why send a press release, 
another press release, then forty-five ex- 
cerpts from a dozeu magazines and news- 
papers promoting the same material, plus 
a booklet done up on slick paper, all 
repeating the same words? The ultimate 
futility is the appearance of one's own 
name in these persuasive duplications I 
People keep sending me my own reviews or 
criticisms to persuade me that what au 
expert like myself says just must be right. 
This, I suppose, is a form of feedback. 

Capitol Records aud Billboard — to name 
merely two names — are on my list right 
now. Billboaid thinks I'm a reeord dealer 
(I'm on somebody's mailing list) and keeps 
dunning me, in duplicate of course, about 
the Profits I'm just bound to make in my 
store via $tereo, if I'll juat send in the 
enclosed special subscription offer card, 
available for a very limited time. (It's 
always very limited, monih after month. 
. . .) 

I've given Billboard some fairly peppery 
publicity in this column, as readers may 
just possibly recollect, but do you think 
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ONLY SOUNDCRAFT TAPES ARE MICROPOLISHED SMOOTH! 



There's more 10 tape surface than meets tlie eye. Any coming 
process can make the surface- of unpolished tape look smooth. 
However, unpolished tape surfaces contain microscopic irreg- 
ularities thai prevent the tape from ranking intimate contact 
villi the recorder heads. With ordinary tapes, it takes about 
10 plays, a "breaking in" period, before these irregularities 
are smoothed out and proper contact is made. 

During this critical period you lose important high frequen- 
cies and force your recorder heads to do the job of physically 
polishing the tape surface. This can result in excessive wear- 
ing of your recorder heads and in gradual head deterioration. 

With soundcraft tapes there is no "breaking in" period- 
no excessive head wear— no loss of high frequency response... 



because souniicraft tapes are micro polished! micropo list- 
ing is sound craft's exclusive way of physically polishing the 
tape to insure a mirror-smooth and irregularity-free tape 
surface. Your recorder heads make immediate and intimate 
contact with the tape surface, guaranteeing uniform high 
frequency response right from the very first play. Remember, 
only soundcraft tapes are micropolished for your protec- 
tion. Buy them— use them, your recorder doesn't deserve less 
than the best. Write for soundcraft's free catalog R558-10R. 

EXCLUSIVE BONDS RECORDING — "Sweet Moods of Jazz 
in Stereo" recorded on one of two 7" reels of tape in 

SOUNDCRAFT'S NEW PREMIUM PACK. You pay for flic 

tape plus only $1.00. Ask your dealer today! 



REEVES 



SOUNDCRAFT 



CORP. 



Great Pasture Road. Danbury, Conn. • West Coast: 342 N. la Brea, Los Angeles 36, Calif. • Canada: 700 Weston Road. Toronto 9, Orrt.. Canada r.ss 
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Sound « 
Talk P 



by John K. Hilliard 
Director of Advanced Engineering 

">:■•■ "A" / - sSv ■ : 
PLACEMENT OF LOUDSPEAKERS 
FOR STEREO 

This much-discussed subjeel has been con- 
fused through attempts at oversimplifica- 
tion. There are a few clear-cut principles 
that should be followed for good stereo. 

Two separate channels, from source 
through amplification to the speakers, pro- 
vide the time and intensity difference that 
develops the spatial quality of stereo. If 
the speakers arc too closely spaced, as in a 
single enclosure which houses two speakers 
only a few feet apart, the time and inten- 
sity difference is so small that spatial 
quaUty is severely limited. Eight feet is 
considered minimum spacing between 
speakers for good stereo and they should 
be placed in a common plane. 

Good listening begins the same distance in 
front of the speakers that they are spaced 
apart, and continues for twice this distance. 
For example, if the speakers are placed 8' 
apart, the good listening area begins 8' in 
front of the speakers and continues to 16'. 

Greater spread hetween speakers is desir- 
able but the listening, area must be moved 
back proportionately. Listening too close 
to widely separated speakers creates a 
''hole in the center" which gives the impres- 
sion of two distinctly separate sound 
sources rather than the desired broad front 
of sound. When speakers have to be too 
widely spaced or placed in corners, a 
slightly converging angle will improve the 
stereo. 

The effective dispersion angle at high fre- 
quencies Is usually limited to 90°. To 
obtain the benefit of the entire audible 
frequency range , the 1 istencr should remain 
within this angle. 

Both reflected and direct sound is required. 
However, staccato or transient tones are 
localized for the stereo effect only through 
direct sound. Because of this, the speaker 
should be directed at the listener and not 
first bounced off side walls or other reflec- 
tors. 

Precision engineering tmd stringent quality 
control give ALTEC speakers a closely 
matched loudness over t!te entire frequency 
range— eliminating the disturbing phenom- 
enon of sound jumping from speaker to 
speaker on cerl/iin notes. 

Write tor free catalogue : aitec lansing 
CORPORATION, Dept. 4A, 1515 South 
Manchester Avenue, Anaheim, Calif., 161 
Sixth Avenue, New York 13, N. Y. i2 .m 
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liillboanl will o?frr liitfl mil '. iyiaybe its 
right hand will, but riot the left, th&t 
insensate, iiivrcnsomngi jwggcrnaittisb eo 
Iomsvik that is. the fiillboarti mailing- list! 
I'll surely be Opening Bilibunnt siibserip- 
i.ion blanks, three loiters in each mail, at 
least until Doomsday unless HiUhoarrt gives 
up the. corporate ghost. That would be too 
had — it's a Useful mag. 1 just don't 'like 
its mailing-list department. 

>5ven good old liatpvrX the staid, elderly 
magazine f<)r ft-ltich I also write record 
reviews, Utte (jot into its hen4 that. T ought 
to aubiitribe and keeps sending me enthusi- 
astic hiil.s. reminding me about how 
intellectual I am end how I really ought to 
read tliis great Utagaami!. The crowning 
insult, entirely ignore<l by the mailing list 
people, is that they don't even mention my 
column as one oi the lovely things any 
intelleetnal like me ought to he reading in 
Hurpo'x! But then they probably don't 
know I write fOT them. 

As for Capitol — that is. Capitol, Capitol- 
15 MI and Angel— this entirely worthy con- 
cern, ivijo.se |irddu*ts I frequently endorse 
with pleasure, hart three mailing tiwuw, two 
informational and one quite uiilUaria.ii, 
'J'hey all tell uk ; the same things, practically 
word for word, hut in different si/.cs ami 
type, faces. You can't split them up — it's 
ill! or Milling. Not even as to classical VS. 
rock'n'roll; it all ironies together, mid i'lw 
volume is enormous, So if 1 want to Ibid 
out what's (looking at Capitol I have to 
plough through the complete road Hiuer- 
itT'ioy of every roek'ti' roll and pops artist 
in the Capitol ualalogite and read all about 
the latest wiiamSi/,Kj* »f si hit by young 
t'seudo Jones the hottest teenage, number 
Since the last. one. day before yesterday, 
until finally 1 reach tlifl info tenct-nring 
my field. Pages and pages of staff, all 
promptly deposited in tb.e. waste basket — 
and everything I need to know i-> utM sent 
(vut via the reviewers* sori'iea cktpartimMit. 
Or is it? I'm never unite satisfied and so I 
usually open everything Stttt read. 

Just to be sure we yet the point, Capitol 
also provides a little vest pocket magazine 
called Music Views (r,i is that Columbia? ) . 
This iti in ease you need reading mutter on 
the train or plane or ma.yi»e in a crowded 
rest-ait rfcitt where publicity on 'big piipor 
wouldn't ho eonvenient. Anyhow, it fells the 
same stow onSe again— Xvith pictures. 

All these mailings'— reviewers' service, 
press releases, ami pocket sheets — are 
merely the weekly routine. There's also a 
frequent nil-mail first-ekss letter- that tells 
yon all about the best goiters of the week 
or something; I always think 'it's, n real 
letter. That's four routine lines of -Vie ft". 
In addition, anything special that goes on 
at Capitol is iil-ety to call forth a big 
SPECIAL ATP MAJ I j PUSH EMERG- 
ENCY package, too big for my mail box, 
which invariably unices at my tleoi- at 
(tevon thirty in the morning — and boy. ;>re 
those special deliver}- hoys sadistic. Thoy 
don't just ring the bell, they stand on it. 
They know they aren't going to get any 
rise from me and so they take out a few of 
their own mailing frustrations in a uiee, 
harmless way . , . That's for special occa- 
sions, but there is also my regular business 
eorrcspc-nden-o with Capitol, which gels 
quite voluminous on its own, sometimes. 

As far as 1 can see. Pd better set. up a 



Capitol mail-opening division within my 
0(1 ice and assign a full-time staff to tin: 
ljuiling-down process. They'd brief me on 
the essential meat and the excess stun" 
would be carted away in huge barrels. It 
i< now, but 1 do it myself. 

Don't think I'm permanently down on 
thtpitpt: Lots of other firms do about the 
same thing. I could take any one of them 
with the greatest good nature- bur, when you 
add up all the mailing lists, nil the delib- 
erate duplications and repetitions, the mass 
of sheer paper (hat is thrown at any press 
man or writer via the mail is really in- 
credible. It's just more thsuj I, for one, 
can take. 1 suggest that my mailing beefs 
;-nd their clone relatives, the telegram 
beefs, (below) apply .just as much to the 
hi-fi promotion departments: as they do to 
records and to the rest of the great Ameri- 
can economy in till its wastefulness of 
paper-power. Jknuemlicr — I'm speaking 
here not of advertising m general but of 
publicity aimed at writers, publicists, edi- 
tors, the makers of further publicity. How 
can we write when we have to spend half 
of each day just wading through mail in 
duplicate, triplicate, ipri"tuplic;itu. Tin not 
exaggerating a bit. I've had aa many its 
five copies of some releases. 

Well, this has tske.n almost as long to 
write as I took to open this morning's crop 
of hi formation. 

Rules for Publicizing the Publicists 

1, Ple/xse, fellahs, give iw a chance to 
breathe (and maybe to think). Don't 
depeiid en.tirply on sheer pa per- volume and 
package size. It looks iuiprcasivo but- it 
curdles our blood. (And it won't (it hi the 
mail box./ Try being mieeiiKt arid eco- 
nomical, maybe. Give us your message 
.fairly, precisely and J HST ONCJi. We eau 
read. We like to rctid. 

'i. If yon nUist send everything first 
class air mail, then how about removing 
those big, bold letters. 
TANT IN FORM ATION 7 
YOU that somehow get 
piece? Didn't you 
lon# since off that 

Pidn't vou know that w)«?n. people like 
us see RUSH, IMPOHTAKT IXPOPMA- 
TION, THIS IS FOR YOU w just can't 
help reaching for tho- waste paper basket, 
and, maybe, missing a useful message? 1 
want to know what you have to say, re- 
member. I need to know, T iave to know. 

3. An opposite sort of peach is that nice, 
fiieniiiy, po m on a 1 letter' — * : ' De s.r Ed w;t r< "1 " 
— (hot turns out upon close iiiHpeetitui to 
he a Form letter, wore or- less disguised as 
the ease may be. 

Perhaps yon elidn't know it, hut etiquette 
and fairmiudednesi says that a. personal 
letter should be answered personally. T 
believe in this otkpiettc and do niy best to 
live uu to it, at great esponKft of time, I 
resent faked personal letters, then, a.s a 
breach of taste and as an unfair taking- 
advantage of my time and interest. Don't 
you do it. Make it really person.'tl, if you 
must I'll be pleased to hear from you, 
and k'hld to have your information. So will 
most of the rest of 'the "press," in* we 
are sometimes called. 

i. If you are planniug a cocktail party 
{ Continued o» pti& SO) 
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►■LJXVALVE AND T-GUARD ARE TRADEMARKS USED TO DENOTE THE OUAU'TY OF PICKERING ft COMPANY NVENTIONf 



2371 A 



Iruly the finest stereo pickup ever made.. . 
the STANTON Stereo FLUXVALVE is 

hermetically sealed in lifetime polystyrene with 
all of the precision that has made Pickering 

a quality leader in the field of high fidelity 
for more than a dozen years. 

For instance., .only the 
STANTON Stereo FLUXVALVE has the 
"T-GUARD" stylus assembly— so safe and easy 

to handle... so obedient and responsive 
to every musical nuance in the stereo groove. 

Only the STANTON Stereo FLUXVALVE has 

the parallel reproducing element contained in the 
"T-GUARD".. .assuring the proper angle of 
correspondence between recording and playback 

styli for maximum Vertical Tracking Accuracy 

*Eiclu4taK mil Mi t«r ot tte dltmond stylus tip jnd pint 
cl ths r«lit«l moving Sfitim In Iht "T-GUAITO" numbly. 
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And . . . because of this the STANTON 

Stereo FLUXVALVE reproduces music 
with magnificent sound quality... from both 
stereophonic and monophonic records... with 
negligible wear on record and stylus. 

In plain truth... the STANTON 
Stereo FLUXVALVE is by far the finest stereo 

pickup made.. . backed by a Lifetime Warranty*, 
assuring you a lifetime of uninterrupted, 

trouble-free performance— with a quality of 
reproduction no other pickup can equal. 

We suggest you visit your Pickering Dealer soon 

—drop In and ask (or a personal demonstration. 

NEWLY REVISED — "IT TAKES TWO TD STEREO"- — ADDHESS DEPT. B-49 FOR YOUR EREE COPY. 

(H~> fnt these who C6r !\heaA it* iillimce 

' PICKERING & COMPANY. INC.. PLsliwlew. N. V. 

17 



www.americanradiohistorv.com 



This plastic radome houses a radarantenna constantly scanning the skies to detect the presence of aircraft. 
A line of these radars provides early warning of any threatening approach to the North American continent. 



The Distant Early Warning Line is now on perpetual guard duty. Spanning the 
Arctic from Baffin Island to Alaska, this great system was conceived at the Lincoln 
Laboratory of M. I.T. and produced under the leadership of Western Electric, 

But first the DEW Line had to be engineered into a workable system. This was 
done at Bell Telephone Laboratories. 

The obstacles were formidable. Conventional means of communication — telephone 
poles, cables and even line-of-sight microwave radio— weren't feasible. A complicated 
system had to be made to operate reliably in a climate so cold that outdoor maintenance 
is impracticable farther than a few hundred feel from heated habitation. 

Whenever possible, Rell Laboratories engineers utilized well-proven art. But as it 
became necessary, they innovated. For example, they designed and directed the devel- 
opment of a new and superior radar which automatically scans the skies, pinpoints n 
plane and alerts the operator. 

To reach around the horizon from one radar station to another, they applied on a 
massive scale a development which they pioneered — transmission by tropospheric scatter. 
Result: at a DEW Line Station you can dial directly a station more than a thousand miles 
away and converse as clearly as with your home telephone. 

Bell Laboratories' contribution to the DEW Line demonstrates again how telephone 
science works for the defense of America. 



WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 



BELL TELEPHONE LABORATORIES 
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Push Pull in Hi Fi 



MANNIE HOROWITZ*' 



The push-pull amplifier has become standardized as the optimum circuit arrangement for providing 
adequate power output with a minimum of distortion — so long as the tubes are used under proper 
conditions. The author makes the performance of this type of amplifier thoroughly understandable. 



THE PUSH-PUI.L POWER OUTPUT 8TAGE 
can be studied from many angles. A 
theoretical discussion on composite 
tube characteristics is interesting and 
informative. A survey of the practical 
applications of different push-pull or 
driver circuits is an important asset to 
any audiofan's library. 

In this article, several refinements in 
push-pull circuits will be discussed. 
These refinements are frequently de- 
signed into the amplifier on an intuitive 
basis rather than a scientific one. The 




Fig. 1. Typical push-pull amplifier. 

importance of a scientific analysis rather 
than instinctive motivation can be well 
appreciated by the serious hi-fi enthusi- 
ast. 

Graphical Analysis 

A typical self -biased triode push-pull 
output amplifier is drawn in Fig. 1. 
Everything discussed about this triode 
refers to the pentode as well — but to an 
even larger degree due to the greater 
curvature of the tube characteristics. 

It is a well known fact that there is 
a phase shift of 180 deg. between the 
grid and the plate of any tube. When 
the signal at the grid reaches a crest, the 
signal at the plate is at a trough. The 
reverse is also true. The phase relation- 
ship of a sine wave signal at the grid 
and plate of a tube is shown in Fig. 2. 
Note the crest and trough reversal indi- 
cating a 180 deg. phase shift. - 

This is true in the ease of both tubes 
in the circuit shown in Fig. 1. When W 



INPUT TO GRID 



OUTPUT FROM PLATE 



crest 



3 



CREST 




2 



THOUGH 



0' 90" 180" 270" 360" 



Fig. 2. Grid-plate phase reversal— 1 80- 
deg. phase shift. 

is at a crest, Y is at the trough ; when X 
is at a trough, Z is at a crest — and vice 
versa. 

It is equally well known that the volt- 
age at W and X must be exactly 180 
deg. out of phase and exactly equal in 
amplitude in order that the push-pull 
amplifier operate properly. These volt- 
ages at W and X will appear as shown 
at (A) in Fig. 3. In class A operation, 
the voltages at the respective plates, Y 
and Z will appear as shown at (B) in 



Fig. 3, each equally shifted in phase due 
to the grid-plate phase relationship of 
the tube. The signal voltages at the 
plates will be greater than that at the 
grids due to tube amplification. 

The signal- voltage amplitude appear- 
ing between the plate of each tube and 
signal ground (B+ since C t in Fig. 1 is 
a short circuit to ground for signals) 
appears aeross one half of the output 
transformer. The signal voltage between 
Y and B+ due to tube I appears across 
the upper half of the transformer, 
while the signal voltage between Z and 
B-t- due to tube II appears across the 
lower half of the transformer. 

When the voltages at Z and Y are 
equal, there is no difference of potential 
between the ends of the transformer. 
The signals will then cancel out and no 
voltage will appear at the output. 

If the voltages are unequal, or equal 
and 180 deg. out of phase, the difference 
of the instantaneous voltages at the 
plates will appear across the trans- 
former. This will be the output signal. 

In (B) of Fig. 3, let us assume a peak 
signal voltage of 30 volts between the 
plates of eaeh tube and ground. At the 
beginning of the cycle, at the midpoint 



(A) 




0° 90' 160° 270° 340" 
GRID SIGNAL 





90° 180" 270" 340" 
PLATE SIGNAL 



SIGNAL AT OUTPUT 

TRANSFORMER PRIMARY 



• 915 B. £6th St., Brooklyn 10, N. X. 



Fig. 3. Push pull signal under normal operation. Note phase relationship of grids 
W and X and phaes relationship of plates Y and Z. Output is double the output from 

each plate individually. 
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90' 190" 270° 340' 
GRID SIGNAL 





(O 



180' 



270" 340° 



SIGNAL AT OUTPUT 

TRANSFORMER PRIMARY 



M' 180° 270° 340" 
PLATE SIGNAL 



Fig. 4. Phase relationship when signals are fed in phase to the two grids. Note the 
zero output across the output transformer. 

the output tubes. In Class AB„ usually 
used in hi fi amplifiers, the output is 
greater than indicated due to increased 
efficiency. 



(180 deg.) and at the end of the cyele 
(360 deg.), there is zero signal voltage. 
Thus there is no signal difference of 
potential between the two plates and 
there is no signal voltage across the 
output transformer. 

At the 90-deg. point, the Y plate has 
a trough of - 30 volts and the Z plate has 
a crest of +30 volts. Thus there is a 
difference of potential of 60 volts be- 
tween these two points. Assuming the Z 
plate as the "0" -voltage reference level, 
the voltage between plates, or at the Y 
plate (across the output transformer) 
is - 60 volts. 

At the 270-deg. point in the cycle, the 
reverse is true. The Y plate has a crest 
of + 30 volts and the Z plate a trough of 
- 30 volts. Again assuming the Z plate 
as the "0"-voltage reference level, the 
voltage between plates, or at the Y 
plate is -i- 60 volts. 

When plotting this information, the 
voltage between plates of the tube 
(across the output transformer) is a 
sine wave of double the amplitude of 
either plate output voltage alone. 

It should then become obvious that if 
the grid signals were of equal amplitude 
and in phase {Fig. 4), the voltages be- 
tween plates Y and Z would be in phase. 
Being in phase, there would be no 
difference of potential, during any point 
of the eyele, between plate Y and Z. 
This would result in a zero signal out- 
put. 

From this graphical analysis, two 
things governing push-pull operation 
become obvious. 

1. A signal applied 180 deg. out of 
phase to each grid, results in double the 
usual output from each tube individu- 
ally. 

2. A signal applied in phase to each 
grid, results in zero output from the 
push-pull arrangement. 

Rule 2 applies to all cases, while rule 
1 applies only to Class A operation of 



Class AB 1 

In class A, we may assume operation 
of the tube along a linear portion of its 
characteristic curve, as shown in Pig. 5. 




INPUT TO GRID 



Fig. 5. Class A Operation. Q Is operating 
point (bias voltage). Undistorted sine 
wave at input and output. 

Figure 6 shows the same tube operat- 
ing in class ABj. The signal reaches 
cutoff (or at least a non-linear portion 
of the curve) resulting in a distorted 
output from each tube. Since the out- 
put from each tube is of identical 
waveshape, but 180 deg. out of phase, 
the distortion partially cancels itself 
out, resulting in a "pure" sine wave at 
the output. 

The distortion from a tube can be 
studied most beneficially by a Fourier 
analysis. This is covered in many texts 1,2 
and will not be derived here. The results 
of this analysis are simple and can be 
stated briefly. 

iHugh Hildreth Skilling, "Electrical 
Engineering Circuits." John Wiley & Sons, 
New York, 1957, pp 403-410. 

a MIT, "Appl%ed Eleotronioi." John 
Wiley & Sons, New York, 1943, pp 438-439. 



Represent the plate current to Y in 
Fig. 1 as i b] . This plate current consists 
of three factors. 

First, there is a d.c component due to 
the plate power supply or B+. Let us 
call this d.c current B 0 . 

The second is the fundamental signal 
component. When a sine wave is fed to 
the grid of a tube, a large signal com- 
ponent at the original sine-wave fre- 
quency appears at the output. The am- 
plitude of this component can be labeled 
B,. Designating the fundamental fre- 
quency as f„ the B, component varies 
sinusoidally with this frequency. Thus 
the complete fundamental signal com- 
ponent of the current is 2? ; eos where 
o) = 2xf. 

The output being somewhat distorted, 
must of necessity also consist of some 
harmonic components. Following the 
procedure for finding the fundamental, 
the amplitude of the second harmonic 
component is B„, the third is B 3) the 
fourth is Bi, and so on. Similarly, the 
sinusoidal variations at these frequen- 
cies are respectively cos 2<at, cos 3u>t, cos 
4a>t, and so on. The complete harmonie 
content of i bl is then B 4 eos 2a>t + B,<ios 
3<&t + J? 4 cos 4wt . . . etc. 

The plate current, t &f , is the sum of all 
of these factors. Approximating the re- 
sult only as far as the third harmonic — 
disregarding the fourth and higher 
order distortion components, the plate 
ourrent is 

*hi = B o + B /COS cat + 

B t cos 2at + B a coa 3uH (J) 

Assuming first that the ourrent of 
tube II is in phase "with i bl , then 

i i2 = B B +B / eo5 to< + 

B,cos 2cot + B,cos 3&t (2) 

It can be taken for granted that the 
impedances of each of the two halves of 
the output transformer are equal. The 
voltage drops across each hali are pro- 
portional to the plate currents {E = 
Zi b ). 




Fig. 6. Class AB L operation of the same 
tube. The quiescent point is moved down 
so that less current flows when no signal 
is applied— which means less power 
dissipated, resulting in greater tube 
efficiency. 
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The total plate voltage appearing 
across the transformer is then propor- 
tional to i bl - i 62I which is proportional 
to the difference of potential between 
the two tubes, as explained above 
graphically. Subtracting Eq. (2) from 
Eq. (i) shows a resultant zero output. 
This is the same result previously de- 
duced graphically in Fig. 4. 

Assume next that and t"^ are 180 
deg. out of phase — the case for normal 
push-pull operation illustrated in Fig. 3. 
Since 180 deg. is equivalent to n in 
radian measure, adding it to each of the 
angles in Eq. (1) will be the equivalent 
of an 180-deg. phase shift. 

i„„ = B 0 + Bjcos ((■>< + «) + 
S i co8 2(co< + it) + B s cos 3(at + x) . ..= 
B 0 - BjCos <o« + Jjjcos 2cat - 

B,,cos 3<ot . . . (3) 

Equation (3) follows from the trigo- 
nometry which indicates the following 
identities : 

Cos ( <o*+ ji)=-cos a>t 
Cos {2m + 2n) = + cos 2mt 
Cos (3tat + 3n) = - eos 3M. 

Subtracting Eq. (3) from Eq. (1) 
results in an expression which is propor- 
tional to the voltage across the output 
transformer, 

* = *»i-«» 2 = 

2(B l cosa>t + B s cos3m) . .. (4) 

This indicates that all even harmonics 
are cancelled out in the push pull out- 
put. Only the third and higher odd har- 
monics remain. The "2" in the Eq. (4) 
indicates what we already found graph- 
ically. The amplitude is double the out- 
put of a single tube. 

Implications 

This long-winded discussion may be 
considered to be a lot of trouble to 
prove some factors which are common 
knowledge. Everyone knows that even 
harmonies are cancelled in push-pull. 
Everyone also knows that the signal 
applied to the two grids, W and X, must 
be of equal amplitude and 180 deg. out 
of phase. So why this dissertation? 

Amplifiers are made out of tubes, re- 
sistors, transformers, capacitors — not 
out of tube manuals, theoretical text 
books or magazine articles. 

Bypass the Cathode Resistor? 

Assume for one moment that the two 
output tubes are dissimilarly non-linear. 
In that case, the plate currents in Eq. 
(1) are and equal to the plate currents 
in Eq. (2) . The fundamental amplitudes 
B„ and the harmonio amplitudes, B t 
and B SJ in the two equations are then 
unequal. Subtraction of (2) from (1), 
in the case of in-phase signals, or (3) 
from (1) in the case of out-of -phase 
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Fig. 7. Same circuit as Fig. 1, but with 
separate bias resistors for each tube. 
Resistor value Is twice that of Fig. 1, for 
only half of total current goes through it. 
Bypass capacitor need be only half that 
of Fig. 1 to keep the circuits identical. 

R,C 1 = (2R 1 )(C 1 /2J. 
signals, will result in no cancellation of 
the high-amplitude second harmonics. 

The total plate current i, which is 
equal to i bt - i b2 , appears across the 
common cathode resistor, B s in Fig. 1, 
as a voltage (i bl -i bi )Ri. 

Due to circuitry configuration, the 
voltage across this resistor appears be- 
tween the cathode and grid of eaoh tube 
(between B and W, and A and X). Be- 
ing an amplifier, the tubes amplify this 
signal as well as the desired signal ap- 
pearing at the grids. 

Assume that the resistor B 4 is by- 
passed by a large capacitor, C„ as is the 
case in Fig. 1. All the harmonics are 
then bypassed to ground and not ampli- 
fied. This may be the most desirable 
: 'case. 

In many amplifiers on the market, the 
cathode resistor is not bypassed to 
ground 3 . What happens then? 

In class A operation, there is very 
little effect on the harmonic distortion. 

a Robert id. Mitchell, "Effect of the 
cathode capacitor on P-P output stage," 
Aodio, Nov. 1955, pp. 21-23, 75. 



The signal across the cathode resistor 
causes the harmonics to appear at the 
two grids, W and X in phase. These har- 
monic components will cancel out, re- 
sulting in no or little additional harmonic 
distortion. 

In class A, and more so in class AB, 
due to nonlinearity, the harmonics be- 
tween the cathode and ground will 
modulate the fundamental input signal 
appearing between the grid and ground. 
These resultant signals are not in phase 
and will not canceL The final outcome 
are additional factors of intermodulation 
distortion. 

Experiments of this type are interest- 
ing and should be tried by the reader 
who possesses harmonic and IM distor- 
tion measuring instruments. First make 
the measurements without a bypass 
capacitor across the cathode resistor and 
then with the bypass capacitor con- 
nected. The results are predictable. The 
record of the magnitudes is interesting. 

Results will indicate the desirability 
of a bypass capacitor in Class A opera- 
tion and the necessity of this component 
in class AB,. 

Separate Cathode Resistor 

Figure 1 shows one common resistor in 
both eatbodes to develop bias voltage. 
Is this the most desirable arrangement? 
Figure 7 shows the same circuit, but with 
two resistors, one in each cathode and 
separately bypassed. Is this better or 
worse? 

Output tubes vary by as much as 40 
per cent from each other. The plate cur- 
rents can be quite different — especially 
when operated class AB t or more so in 
Class AB 2 . 

Assume that tube I has a lower plate 
current than tube U when operating at 
the same bias conditions. Let us also 
suppose that at 8 volts bias, tube I has 
a plate current of 30 ma and tube II 
has a plate current of 50 ma. The total 
d.c. plate current through the common 
cathode resistor of Fig. 1 would then be 

(Continued on page 72) 



Fig. 3. EL34 or KT88 may be used with adjustable bias of about 50 volts. Two ar- 
rangements are shown to measure bias and balance voltages. 
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Choice of a Crossover 
Frequency 



JAMES MOIIT 



When two- or three-way speaker systems are used, somewhere in the 
design procedure a decision must be made as to the crossover frequency. 
This important consideration is thoroughly discussed by the author. 



FOR uany good reasons the vast ma- 
jority of high-quality wide-fxe- 
quency-range loudspeakers are of 
dual-unit construction, with separate 
units handling the low- and High-fre- 
quency regions of the audio spectrum. 
This contribution is intended to deal 
with these factors that influence the 
choice of crossover 1 frequency, the point 
in the range at which equal amounts of 
power are being handled by both units. 

When two or more units are used to 
cover the audio band it is necessary to 
prevent the relatively large low -fre- 
quency signals being applied to the 
high-frequency speaker, for units in- 
tended to have good performance in the 
region of 3000-12,000 cps are neces- 
sarily of such light construction that 
they are incapable of handling high 
powers in the low-frequency range. In 
addition it is advisable to prevent the 
available high-frequency power being 
dissipated in the low-frequency speaker 

* Technical Director, Goodmans Indus- 
tries, Ltd., Wembley, Middx., England. 

1 The author's term, changeover, was 
converted to the more familiar (in U.S.A.) 
crossover by the editors. 



TABLE I 

Values of Component! in Crossover 

Filter of Fig. 1 

Crossover Freq -• 500 cps S000 cps 

Li 4.77 mh 0.477 mh 

C, 21.2 (if 2.12 ixf 

15 



L, = fe Hy= 31- 



4.77 mh at 500 cps 



1 



0).R U 



F. = 



10" 



40x15 

= 21 .2 (if at 500 cps 



and to confine it to the units which are 
best able to convert it into sound. The 
Alters that divide the power between the 
two sets of speakers are known as divid- 
ing networks or crossover filters and 
have several possible configurations. 

However, it is worth pointing out that 
typical speaker dividing networks may 
leave the high-frequency unit handling 
an appreciable amount of power at 
frequencies below the nominal crossover 
frequency. The simplest dividing net- 
work, that shown in Fig. 1, has an at- 



INPUT 



LF. 
SPEAKERS 



INPUT 



LF. 
SPEAKERS 



H.F. 
SPEAKERS 



H.F. 
SPEAKERS 



4 
I 

5 
o 











































































H.F 


SIDE y 










I 


PK 

IIFFE 


ASE 
»£NCE 






F. S 


IDE 






















A1 


rc 


j)< 


5SSOVER 
90' 



























































































0.2 0.3 0.4 04 D.S 1.0 2X1 3.0 -4.0 

FREQUENCY — CYCLES PES SECOND 



6.0 8.0 10.0 



Fig. 1. Performance of a simple filter-type dividing network. 



tenuation rate above and below the 
crossover frequency of only 6 db per 
octave, a point that must be borne in 
mind when considering the design of 
both the high-frequency unit and its 
horn. 

Two-way systems have been commer- 
cially produced with crossover fre- 
quencies as low as 200 cps and as high 
as 5000 cps, this wide variation rather 
suggesting that the "best" crossover 
frequency is not subject to precise 
determination. The factors controlling 
the choice differ somewhat as between 
professional and domestic installations 
and so the problems will be discussed in 
that order. 

The difficulties involved in designing 
any loudspeaker with a flat response are 
roughly proportional to the number of 
octaves that the speaker is intended to 
cover, though the "difficulties per octave" 
are perhaps a little higher at the top 
end of the audio range than they are at 
the bottom end. The materials currently 
available for manufacturing diaphragms 
have densities that are much too high in 
comparison to the density of air. This is 
one of the prime causes of the low 
electro -acoustical efficiency of loud- 
speakers, the penalty being particularly 
severe at the top end of the frequency 
range. A division of the frequency range 
into two equal four-octave bands would 
place the crossover frequency at 800 
cps, but the problem of designing an 
efficient high-frequency speaker would 
be eased by shifting the crossover fre- 
quency up by one octave leaving the 
low-frequency units to handle five oc- 
taves and the high-frequency unit three 
octaves. The good performance over the 
band between 500 and 12,000 cps of 
several of the commercial units shows 
that the problem, though difficult, can be 
solved if a low price is not a primary 
requisite. 



Power Division 

An alternative and prohably more 
reasonable approach is to divide the 
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total audio pow.-r equally between the 
H.F. and L.F. units but hR Hie nudio 
power in a typical orchestral composi- 
tion is not uniformly distributed 
throughout, (lie audio range this does not 
irieiin that the total frr/ptimcy rouge is 
divided equally Mnwii II. F. and L.'F; 
unit*. The peak power spa^VnW of a 
typical orchestral torn position is indi- 
cated by (A) in Fig. 2. from which it 
will be seen thai the major peaks ait 1 
concentrated in the low-frequency end 
of the sped nun below 5(H) cps. Graph- 
ical integration of the peak power .spec- 
trum indicates that a crossover ill the 
region of 330 cps results in equal 
division of the total peak power between 
H.F. and L.F. units. The distribution 
of peak power throughout the audio 
spectrum is an important factor, for il 
is the peak powers that determine the 
peak excursion of the speaker diaphragm 
and its liability to mechanical failure, 
Keating of the voice coil may also set 
the limit but this is proportional to the 
distribution of rtns power throughout 
the audio spectrum, the data on this 
being presented ; t (B) in Fig. 2. While 
the mis power distribution differs 
radically from the peak power distribu- 
tion, if will be seen that the maximum 
litis power— and therefore the numnmm 
lientiitg of the speaker voice coil — also 
occur at the low -frequency end of the 
range; 

Consideration of cither peak or rins 
power spectra suggests that the cross- 
over frequency should not be below 
atiO-tiOO cps in view of the desirability 
of niiniini/.ing both the diaphragm ex- 
cursion and the power that must he 
dissipated as heat by the H.F. speaker 
voice coil. 

.Most professional loudspeaker systems 
employ horn type speakers for both 
high- and low-frequency reproduction 
hut it lias been shown that horns used 
with high power systems may introduce 
distortion due to the non-linearity of the 
air in the throat. Alwiong other factors, 
this distortion is proportional to the 
number of octaves handled by the horn. 



Fig. 3, Typical 
multicellular horn 
intended to give 
a uniform polar 
diagram over a 
wide frequency 
range. 




thus suggesting yet another criteria for 
choice of crossover frequency. The prod- 
uct of (pu if (■■>■) x (hnnrhcidlh in uiM-vm) 
should be equal for both H.F. and L.F. 
unite. On this basis the crossover should 
occur somewhere between 330 and 800 
cps, 500 cps being the geometrical mean 
of these two limits. 

Distribution Pattern 

In a monophoiiie reproducer system 
intended for use in a huge hall, one of 
the most important factors in obtaining 
good performance and particularly good 
presence or good intimacy, is a speaker 
system having a polar diagram tailored 
to tit the auditorium. A monophonic 
reproducing system prevents the hearing 
system using its facility of discriminat- 
ing against the generally reverberant 
sonr.d and in these circumstances it. is 
ahv;:vs advantageous to minimize the 
amount of sound falling on the side 
walls of the auditorium. This may he 
achieved by designing the speaker sys- 
tem to have ;i distribution just sufTi- 
liientiy wide to cover the seating area 
and uniform in angular distribution 
down to somewhere in the region of 40(1- 
500 cps. It is particularly important to 
obtain uniform angular coverage in the 
range between 400 ar:d 2000 cps. The 
beam width of a horn loudspeaker is to 
a first approximation inversely propnr- 
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Fig. 2. Peak and rms power spectra of a typical orchestral composition. 
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tional \v the. dimensions of the horn 
month, with a useful measure of control 
being secured only above the frequency 
at which the horn mouth is one wave- 
length wide. If a month much in excess 
of two wavelengths wide is used, highly 
undesirable side lobes appear, though 
this is a difficulty thiit can be largely 
obviated by multicellular construction 
audi as shown in Fig. 3. Practical diffi- 
culties in building a horn make it neces- 
sary to limit the dimensions of the mouth 
of a multicellular horu but a horn mouth 
2 feel across is quite feasible. This gives 
adequate control of the polar diagram 
at .frequencies of 300 cps and over. 

There arc practical advantages in 
limiting the depth (length) of a cinema 
horu as it must he accommodated behind 
the screen and thus from this point, of 
view it is advantageous to place the 
lower cutoff frequency of the horn as 
high in the frequency range as possible 
for this results in a short horn. However 
40 incite* is usually available in the 
average theatre and within the limits of 
these dimensions it crossover frequency 
of 500 cps appeals to be a good compro- 
mise for it enables the cutoff frequency 
of the horn (due to the finite mouth area 
and rate of taper) to be placed at about 
2f>0 cps, a desirable value for the ratio 
of crossover frequency to horn-cutoff 
frequency. 

In the crossover region, approximately 
one octave above and below the crossover 
frequency, the over-:) 11 response is due 
to the outputs from both loudspeakers. 
A smooth combined performance is only 
obtained when the two units are as close 
together as possible with their dia- 
phragms in the same, plane. This will he 
clear from Fig. 4 showing the effect of 
having two loudspeakers radiate the 
same sound power. A listener seated on 
the axis of the lower loudspeaker will 
receive sound from the two loudspeakers 
over paths of slightly different lengths 
and thus the sounds will arrive at the 
listener's ears at slightly different times. 
Looked at in the conventional manner 
they will arrive with slightly differing 
phases. A t those frequencies at which the 
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Fig. 4. Effect of spatial displacement of 
two loudspeakers. 



path length difference is exactly one half 
the wavelength the two sounds will be in 
phase opposition and there will be com- 
plete cancellation at the listener's ears. 

This is a wavelength effect and there- 
fore the path-length difference that 
results in complete cancellation will 
be inversely proportional to frequency. 
Thus if the crossover frequency is 500 
ops the wavelength is 24 in. and de- 
structive interference will result when 
the path-length difference is 12 in. At a 
crossover frequency of 3000 cps one half 
wavelength corresponds to a path-length 
difference of only 2% in. and this small 
displacement will result in a severe dip 
appearing in the combined response due 
to interference. 

Similar interference will result if the 
two speakers do not have their dia- 
phragms in the same vertical plane even 
though the units are coaxially mounted. 

As this trouble is a wavelength effect 
the amount of latitude in mounting is 
greater when low crossover frequencies 
are used. In cinema installations the use 
of backward sloping screens and radi- 
cally different constructions for H.F. 
and LF. speaker horns often makes it 
impossible to mount both horns in the 
same vertical plane and thus the Latitude 
in positioning given by a low crossover 
frequency is invaluable. 

Although the point is not well docu- 
mented it would always seem unwise to 
divide the frequency range anywhere in 
the 600-1700 cps band for this region 
contains most of the important ebar- 
acter-forming components (the formant 
bands) in speech and it Would appear 
advisable to have them all appear from 
one point in space. It is always dan- 
gerous to change horses in mid-stream. 

On considering all the foregoing argu- 
ments it would appear that the balance 
of advantage lies with a low crossover 
frequency, at least in professional in- 
stallations. There can be no well defined 
optimum crossover frequency hnt some- 
where in the region of 500-600 cps seems 
to have the majority of advantages. 
Choice of a crossover much below 500 
cps results in too much power being 
diverted to the relatively fragile H.F. 
unit while the directivity and uniform 
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throat impedance requirements necessi- 
tate large H.F. horns. 

Crossover frequencies higher than 
roughly 600 cps bring the crossover into 
the middle of the important character 
forming band and demands that the 
large and bulky L.F. horn be designed to 
provide uniform directivity in the region 
above 500 ops. 

It is perhaps significant that crossover 
frequencies of 250, 330, and 500 cps have 
all been employed in commercial sound 
film systems at some time or other, 
though it is equally significant that a 
crossover frequency of 500 ops is now 
almost standard with all the cinema 
equipment manufacturers. 

Domestic Systems 

When a high-quality domestic speaker 
system is being designed there are a 
number of additional factors to be con- 
sidered, while some of those already 
discussed have modified significance. 

In general the listeners sit closer to 
the speaker system and interference be- 
tween units due to path-length differ- 
ences becomes a more serious problem, a 
point illustrated by (B) in Fig. 4. As 
the listener gets closer to the speaker 
assembly, the path-length difference in- 
creases and thus the dip in response due 
to interference moves lower down in the 
frequency range. Room reverberation is 



also less effective in masking the irregu- 
larities. Coaxial mounting of H.F. and 
L.F. units is almost essential if the 
smoothest possible performance is de- 
sired. This places an immediate limit on 
the dimensions of the H.F. horn if a 
horn type H.F. unit is used, for its 
length cannot greatly exceed the back- 
to-front depth of the L.F. unit, while 
the mouth must not be sufficiently large 
to obscure an appreciable fraction of tbe 
L.F. cone. A typical 18-in. coaxial 
speaker unit, Fig. 5, with an adequate 
magnet will Lave a depth of about 11% 
in. but about 1% in. must be allowed for 
the depth of the rear cover plate and the 
diaphragm assembly, leaving only 10 in. 
for the horn length. The horn mouth 
cannot exceed roughly 6 x 4 in. if it is 
not to mask off most of the center of the 
L.F. cone. These dimensional limitations 
fix the horn cutoff in the region of 600 
cps but if the throat impedance is to be 
kept roughly constant the horn should 
not be used below about 1000 cps. How- 
ever a 6x4 in. horn will have no real 
control of the directivity pattern at 1000 
cps and this makes it preferable to use 
a crossover frequency nearer 2000 cps 
where the horn mouth is about one wave- 
length wide. This fits in fairly well with 
the previous decision not to use cross- 
over frequencies between 600 and 1700 

(Continued on page 79) 
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An Eight-Position Mixer 



For small studio, medium-sized studio, as an extra in a large studio, or for the ad- 
vanced hobbyist-experimenter who does a lot of recording, this mixer panel will make 



ordinari ly difficult or 



:h simpler, and still provide professional results. 
MORRIS DOLI 



In setting op a small recording studio 
far tape, disc, and film recording, we 
decided that a mixing panel would be 
the miter of our sound nativities, es- 
pecial Ij' for dull b in g and rc-ve cowling on 
film. Commercial mixers are undoubtedly 
worth all they cost, considering the. en- 
gineering that goes into them and the 
quality that comes out. but our budget 
did not allow for suds an eight-position 
mixer, so a number of standard circuits 
were adapted into a very satisfactory 
control panel, shown m l<'ig. 1. 

For our purposes we needed one opti- 
cal sound -on -film input, three micro- 
phone inputs, one tape input, and three 
high-level phono inputs. An extra tape 
playback with its own preamplifier can 
be substituted for one of the phono in- 
puts when desired. Of course, it is im- 
possible, to handle all the knobs ;tt once, 
bur in use some of them are set to limit 
the volume to a desired level when the op- 
nitor of each phono, tape, or film ma- 
chine turns the pi-earn p volume all the 
way up on one. This makes the mixer's 
jot) much more practical 

Since the final recording in most of 
our work would be on 16mm optical sound 
track with a volume range of about 25 
db, a volume compressor was built in, 
although this can be rendered inactive 
by turning the compressor-expander con- 
trol to zero. For some types of films 



' J.U20 Wasliinyion Blvd., Los Angeles 
H6, Calif owia. 
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Fig. 2. End view 
of mixer panel 
and chassis show- 
ing sponge-rubber 
mounting of mixer 
and preamp 
tubes. 



where the anticipated audience or pro- 
jector noise is high, greater intelligibility 
results from compressing the volume 
range to as little as 15 db. Occasionally 
in playing back or correcting for final re- 
recording of old or noisy films or discs, 
the volume expander can be used spar- 
ingly to improve the signal-to-noisc ratio, 

Hum and Noise Prevention 

Two annoying features in our previous 
experience with home-built mixers were 
hum and microphonics in the preampli- 
fier circuits. Hum was attacked in a 




Fig. 1 . Neat effi- 
cient appearance 
of this panel gives 
even the experi- 
menter's work- 
shop a profes- 
sional look. 



number of ways — separate aluminum 
chassis for amplifier-mixer and power 
supply to start with. A compact portable 
unit was desired, and with high-imped- 
ance inputs, the power supply chassis 
sitting next to the mixer does not seem 
to induce bum. If low-impedance micro- 
phone input transformers are used, it 
may be necessary to have the power sup- 
ply three or more feet away from the 
mixer chassis. Sometimes it is possible to 
Orient the power transformer so that 
little or no hum is induced iu the mike 
transformers; connect each of the latter 
in turn to the input of another high gain 
amplifier, :md with the 60-cps current 
applied to the power transformer Pri- 
mary, rotate the power and mike trans- 
formers until the hum is reduced or 
eliminated. The final test, of course, is 
made after the mixer is constructed, with 
the volume level set for pickup of the 
weakest sounds anticipated, ami con- 
nected to a power amplifier and speaker 
— earphones will not reproduce the lew- 
frequency hum efficiently. If too much 
hum is present, and the bum is reduced 
by mox^ing the power supply away, a 
two-unit outfit is indicated, with a power 
6w)le long enough to p\it the limn out of 
sight (or ear, in this case). 

The possibility of ground loops was 
avoided by insulating or taping the 
shielded signal wires where they might 
touch the bare chassis; grounding the 
shielded wires to the volume controls, 
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Pig. 3. 



Rear view of panel and chassis out of its cabinet to show tube arrangement. 



which a.EO msulated front the chassis by 
fiber washers. Inside the chassis, the 
braided shields were soldered to the 
grounding bits bar running ( he length of 
the chassis and connected to the chassis 
at one spot only, lising audio cable with 
outer insulation would eliminate the need 
for taping under the panel, but would 
require strapping down under the elms- 
sis, rather than soldering to tin-, ground 
bar. 

The final item in hum prevention was 
to supply all the heaters of the pre-am- 
plifier and mixer tubes with filtered di- 
rect current, although perhaps only tin; 
mike preamplifier tubes would require 
d.c. A 1. 15- volt isolating transformer, 
with rectifier and filter, conveniently sup- 
plies 150 milliainperes of d.(!. for the 
eight series-connected heaters, and a "25- 
watt variable resistor is used for adjust- 
ing the exact voltage. If using d.u. on 
only the mike preamp tubes; a somewhat 
less expensive supply might result from 
running the four heaters in parallel, 12 
volts at 600 mu. 

Microphonics were, subdued by using 
miniature dual triodes instead of our old 
(but tender and ticklish) standbys, 
6SJ7's, arid nioiuitmg the sockets on 
Strij)s of ahnninuiu which were mechani- 
cally insulated to some extent from the 
chassis by %-iiJ. .strips oi! sponge rubber 
cemented in place. Wiring was done with 
rather flexible hook-up wire Cram these 
sockets to terminal strips holding the as- 
sociated resistors and capacitors. Pre- 
amplifier tubes are naturally fairly sen- 
sitive to vibrations; tube shields were 
added as an extra precautious 




Fig. 4. Power Supply chassis, underside. 



Ci cuit Details 

A bias control on the expander tube 
acts as a master gain control, although 
the effect is not exactly like a normal 
volume control— -its action is slower in 
building up if turned fast due to the bias 
capacitor across it, hut for our purposes 
it is used mostly to adjust for Hie level 
at which expansion or compression starts. 
A switch near the meter alters the cir- 
cuit for either compression or expansion. 
An additional standard volume control, 
/("»;, is mounted on the mixer chassis, as 
seen in Fir/. 2, to limit the voltage fed to 
the 6L7 — this can be mounted on the top 
panel if desired. 

A jack tor earphone monitoring was 
provided for the times when the mixer 
would be used in the same room or studio 
with actors or speakers, and where a 
monitor speaker would feed back. A sep- 
arate tube for this inaction isolates the 
phones from Hip main audio channel, and 
prevents any drop in signal or audible 
clicks even if the phones are plugged in 
during recording. No volume, control was 
used hero, but one could be installed 
easily, preferably on the lower chassis, 
since it would not he changed much after 
initial setting. 

The 2VG-in. square volume indicator 
meter has a 0-1 urn. movement, and was 
chosen from a number on hand because 
it follows the sound changes rather faith- 
fully without jumping wildly about. 
Somewhat smaller than the size of meter 
usually selected for this purpose, it does 
its job adequately and leaves more room 
for control knobs on the panel. Of course, 
a Larger meter could he substituted, but 
before mounting, hook up your choice 
temporarily (with its rectifier) to the 
4- to ,S-ohm output of another amplifier 
and observe ifs action — if it reacts too 
rapidly, it wUI be hard to follow in use. 
Budget and panel space permitting, a 
standard VI' meter would lie preferable. 
This one worked smoothly enough so that 
we never replaced it. 



Physical Details 

The top panel of the mixer is 14 *19- 
in. steel, a standard rack panel size, but 
since the one used was 1/16-ixL thick, a 
y ? -in. angle iron 17-in. long was bolted 
across fhe under side near the volume 
controls to prevent sagging. Flat head 
machine screws were used, and the heads 
were hidden by the control plates. This 
particular panel lias round mounting 
holes instead of the usual slots. A Vs-in- 
thick aluminum panel would be stiffer, 
but the sharp corners should be lightly 
filed to avoid scratching the operator. 

Figure* 2 and 3 show fhe 17* 7 x 1 x f>- 
m. amplifier chassis which was bent of 
1/16-in. soft aluminum, with a. l-iu. 
panel at fhe back to hold the Amphenol 
input output plugs, which are insu- 
lated from the chassis with the fiber 
washers provided. Other types of input 
connectors could be used. A slightlj 
larger chassis is recommended, such as 
a 17*8x3 (Hud AC4-12 or equivalent), 
mounting the input connectors on tin- 
upper part oi" the chassis back. 

The top panel is supported by four 
brackets bent from '/a x %-iu. strap iron : 
aluminum about this size is available in 
hardware stores, and it bends nicely. Al- 
lowance is made at the front for the 
height of the power supply, plus about 
an inch of space above the rectifier tube 
to install an insulated cooling vane if 
ncee.ssatcd by excessive beat. It was not 
required in our mixer when used for only 
two or threo hour^ at a time. The angle 
of the panel ti>p is set at about S3 deg.. 
although this could vary depending on 
the builder's preference. 

The power supply, Fig. 4. was built on 
another aluminum chassis lient espe- 
cially for the purpose, approximately 
17x4x2 in. Two suudlfcf chasses about 
8x4x2 might be holted together end- 
to-end, or a 17 >' 4 x 3 deep chassis (such 
as Bud AC4.32 or equivalent) can he 
used, with a sunken mount for the recti- 
fier tube, as shown in t'ifl. S. If a two- 
unit mixer is not considered too cumber- 
some, or is found' necessary when using 
hum-sensitive mike input transformers, 
the power supply could be any shape, 
preferably enclosed in a steel box. In 
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Fig. 5. Method of recessing rectifier tube 
socket to conserve height. 
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Fig. 6. Rear view 
of cabinet. Sunken 
panel for audio 
inputs allows 
mixer I; o be 
placed near wall. 
Hinged flap lifts 
to replace tubes. 



turers do not advise more than 0.5 volt) 
this case, the mixer piuiel size could be 
reduced to about 10x19 in. 

The cabinet, Fiy. f>, was made of %-jn. 
plywood, with the top allowing about 
1% in. of wood to show til] around the 
panel. A somewhat, simpler box with 
sides flush with (he panel wonld make a 
more compact cabinet for strictly porta- 
ble use, but we preferred the solid im- 
pressiveness of a larger box. Three coats 
of: dark gray-green satin enamel cover 
the plywood look, and make a pleasing 
combination with the. gray wrinkled 
panel and black knobs. All-steel sloping 
panel cabinets are available from the 
Supply houses for those builders not 
equipped to construct their own of wood. 

Fiijurti 7 shows the special control 
plate which were made by paste- up art 
letters and photography; double-weight 
paper prints were mounteil beueath i./ s - 
in. plastic, dial plates, giving a profes- 
sional appearance, although they are 
difficult to show clenrly in the photos be- 
cause of internal reflections in the plas- 
tic. Conventional stock aluminum dial 
plates can be used here at less expense. 
Round knobs with pointers might be pre- 
ferred hy other builders; approximate 
positions of knobs on our model are in- 
dicated by an orange-painted drilled hole 
on each knob. 

To allow for (he cooling space above 
the rectifiers, the power supply was drop- 
ped down about one inch ; actually the 
amplifier chassis was raised one inch 
from the cabinet floor by a small ply- 
wood platform, as seen in Ffy. S. It 
seemed to be easier to build the box to 
(It the chassis as we did, rather than try 
to adjust the angled brackets to (It the 
box. Depending upon the chassis used 
and the exact layout of parts, the spa- 
cing will vary, so the box dimensions are 
not given. 

An opening about 3x16 in. was left 
in the cabinet hack to attach the audio 
cables, and a hir.ged flap above this al- 
lows tabes to be changed without inking 
the amplifier out of the cabinet. Above 
the four high-gain inputs are four slide 
switches which cut the gain of the pre- 
amplifier?: by tapping down on an input 



voltage divider. This cats the volume to 
the first stage to prevent overloading 
when applying siguals from higher-level 
sources such as a fiJm projector. Only 
the film sound input was wired as shown, 
the rest remaining unconnected. 

The three mike inputs could he. 
changed to low impedance inputs with 
the addition of input transformers, 
preferably well shielded; low-impedance 
mike cables will pick up less hum and 
lose less high-frequency response in a 




Fig. 7. White photographic paper dial 
plates under %-in. plastic contrast with 
black knobs and gray panel. 

longer cable. One or more of the high- 
gain inputs could be changed to mag- 
netic, phono preamplifiers with the 
proper equalization. Many variations are 
possible fur individual applications; cir- 
cuits with various types of equalization 
for phonograph pickups can be found in 
Hie many preamplifier articles in past 
issues of this magazine. 

If a tape playback head is not more 
than three or four feist from the mixer, 
one of the high-gain inputs can be equal- 
ized for this purpose; the system we use, 
however, has the preamplifier and equal- 
izer on the tape chassis, boosting the 
signal up sufficiently to prevent lium 
pickup in a ten -foot shielded cable fed 
hy a cathode-follower circuit. This s'aine 
method is applied to a film projector 
about the same distance away. 

Using a crystal mike anil listening 
through 2000-ohm phones, the mixer has 
more than ample gain— chirping birds 
were heard with considerable volume 
through an open window, and a whisper 



a dozen feet away was clearly under- 
stood; along with such sounds came traf- 
fic and neighborhood noises for some dis- 
tance. With this much amplification, 
trouble may b<> encountered with noisy 
resistors and tubes — in which case, cut- 
and-lry selection of quieter resistors and 
tubes for the early stages is advisable. 
Little trouble in this respect was en- 
countered, although some tubes seemed 
to have lieater-to-cathode leakage, caus- 
ing hum, and discouraging the original 
idea of operating the d.e. heaters from a 
rectifier directly off the power line — 
the isolation transformer eliminates the 
shock and hum possibility here. 

Circuit Arrangement 

The actual mixer section consists of 
four dual-triode 12AT7's, eight triodes 
in all, with common cathode and plate 
resistors, as shown in the amp lifter sche- 
matic, F'iff. 9 The superiority of this 
mixer circuit with a separate triode in- 
put for each volume control can be recog- 
nized in that turning one control to zero 
or full on does not affect the others, 
while the usual simpler mixer with three 
or four controls isolated with resistors 
from a common grid results in an un- 
desired interaction ; turning one control 
in the latter type of four-position mixer 
Bilged the sound level iu the other cir- 
cuits 10 to IS per cent, admittedly of 
small importance in a public address or 
home music system, but not desirable in 
a quality recording system, with eight in- 
puts increasing the effect. 

Using a lOOD-cps tone and a v.t.v.m., 
we measured the voltage gain, of each 
12 AY 7 dual-stage, preamplifier at about 
600; gain of the mixer stage is about o, 
which can be dropped to 3 if desired hy 
eliminating the cathode by-poss capaci- 
tor. The 6L7 stage has variable gain 
depending on the setting of its bias con- 
trol, lt., ; , which acts as a master volume 
eontrol on our model, with approximate 
gain (on our particular control) of 0.5 
with the dial set at 4, a gain of 1 at a 
setting of (i, 2 at 7, and 10 with the con- 
trol full on. With one volt applied to 
the (iL7 grid (the most allowable with- 
out distortion, although some manufae- 




Fig. 8. Mixer cabinet, of plywood, with 
power supply installed. Cable with Jones 
plug supplies mixer chassis with power. 
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the voltage output to the cathode fol- 
lower is approximately equal to the gain 
of the 6L7. Gain of the follower is about 
0.9; we use a setting of the 6L7 gain 
control so that a maximum output level 
of about 3 volts allows the input gain 
controls of our power amplifiers to be 
set at one quarter to one half. 

When using the 6L7 as a volume ex- 
pander, a lower setting for average 
volume is desirable, so that high peaks 
will not overload upon expansion. Con- 
siderably increased contrast between soft 
and loud passages can improve the re- 
production of older recordings with 
limited dynamic range, although some 
experimenting will usually be required 
for the most pleasing rendition. Some 
older records will be worn more in the 



loud passages and when expanded will 
sound much worse, so don't blame the 
machine if this happens. Distortion is 
less noticeable at lower volumes, so in 
salvaging old recordings, check the wear 
before re-recording. Many old 78 's are 
worn at the start and finish of each side 
due to incorrect tracking throughout the 
swing of the pickup arm. It is possible 
to expand over 20 db more than the dy- 
namic range of the original signal with 
this circuit, wherein the background 
seratch is completely inaudible and the 
loud passages come thundering out and 
take off into extreme overload — a little 
expansion goes a long way. Newer LP 
records, especially of large orchestras, 
have a much greater dynamic range, so 
that expansion will probably not be 



desired in playing these. In fact, for 
background or dinner mnaie, it is possi- 
ble to use the compressor to even out the 
large variations in volume, so as not to 
intrude on the conversation. 

Volume compression is effective in re- 
cording or dubbing on to film the greater 
dynamic range of magnetic tape or live 
actors, and here a higher than normal 
setting of the 6L7 gain control seems to 
work best, giving a less abrupt cut-off 
in overloading. One comment in regard 
to room noise picked up by the micro- 
phone — if someone speaks too loudly, 
causing the amplifier to go into com- 
pression, a leveling out of the voice by 
this action will cause the background 
noise to be momentarily reduced, so that 
for the most natural compression, it is 



T CATHODE FOLLOWER OUTPUT 
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Fig. 9. Complete schematic of mixer amplifier section. 
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feasic contributions to our culture 



We are indebted to William Henry Fox Talbot for the invention of the photographic negative and 
discovery of the latent image. His work greatly advanced the art-science of photography. More than 
a hundred years later the laboratories of James B. Lansing Sound, Inc., developed the principle 
of radial refraction, a break-th rough which may prove to be equally significant 
in the field of stereophonic music reproduction. First applied to the magnificent 
JBL Ranger-Paragon, an instrument originally designed for use as a monitor 
in perfecting stereo recording techniques, radial refraction has now been used in 
a more compact, home-sized stereophonic loudspeaker system called the 
JBL Ranger-Metregon. The curved refracting panel on the front of the dual 
acoustical enclosure integrates two precision loudspeaker systems. A wide-angle 
stereo field is radiated throughout the listening area. Radial refraction obviates the 
hole in the middle, ping-pong effects, and split soloists which plague expedient 
stereo arrangements. No less than seven different speaker systems, including one with 
new high frequency drivers, exponential horns, and dividing networks may be installed 
in the Metregon. You may very well be able to use some of your present JBL loudspeakers. Write for a 
complete description of the JBL Ranger-Metregon and the name and address of the Authorized 
JBL Signature Audio Specialist in your community. 




JAMES S. LANSING SOUND, INC., 3248 Casitas Ave., Los Angeles. JS, Calif. 
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first time, 
ll-range 

Wharf edale r 

sound 
from a 
speaker 3? 
system jgj 
measuring H 

mir'xlO 1 /* "x24" 
• . . 

WS/2 






i ~ 

■ 





proudly presents . . . 

Model WS/2 . . . only 1 1" x 10 Va" x 24" ... a two-way speaker system in a 
patented, sealed enclosure. This is the first small speaker system capable of 
producing 1 the imcolored Wharfedale bass, the clean Wharfedale 
mid-range and the non-strident Wharfedale highs ... the character of 
sound associated only with Wharfedale speakers, designed by England's 
renowned G. A. Briggs. Note that the WS/2 is a complete system . . . 
requires no auxiliary speakers to achieve the full frequency range of 
20-20,000 cycles. It is versatile too. Finished on all sides, it can be used singly 
or in pairs, horizontally or vertically . . . even on its back ! Of course, it is 
the ideal "stereo-mate" for any Wharfedale system. And, the WS/2 solves 
the stereo problem at moderate cost . . . only $79.50 in sanded birch hardwood, 
ready-to-finish. . . $89.50 in Mahogany, Walnut, Blonde . . . $94.50 in genuine 
walnut, natural oil finish . We urge you to compare the WS/2 
now with any speaker system at any price, at your high fidelity dealer. 





Si 




We'll be pleased to send you a free copy of the Wharfedale Comparator Guide, 
Write to: Dept. WD-19, British Industries Corporation, Port Washington, N. Y. 

WHARFEDALE IS A QUALITY-ENDORSED COMPONENT OF THE BRITISH INDUSTRIES CORP. (BIO CROUP 



<A) AMPLIFIER STAGE 
IF NEEDED 



(B) DUAL TONE CONTROL 




10 IF REPLACING EXPANDER WITH TONE CIRCUIT 



IF ADDING TONE CONTROL CIRCUIT TO 
EXPANDER, ELIMINATE AMPLIFIER STAGE 
AND ADD DECOUPLING FILTER AS AT LEFT 



ACS 



HEATERS 



Fig. 10. Schematic of power supply section. 



best to have a quiet room. Preamplifier 
noise acts similarly. Regardless of the 
background noise or the recording me- 
dium, group discussions between a num- 
ber of people are often improved with 
respect to volume by careful selection 
of gain and compressor settings. Con- 
siderable rehearsal may be necessary to 
set the controls just right if much 
compression is used, or the loudest 
sounds may be throttled down to a 
whisper much lower than those of me- 
dium level, giving a peculiar inverted 
effect. A loud shout or gunshot can tem- 
porarily cut off the sound completely, 
until the rectifier capacitors discharge 
through the compression control, return- 
ing the system to normal. 

The dynamic contrast of the output 
signal depends both upon the 6L7 bias- 
control setting and the amount of ex- 
pansion or compression voltage. If the 
12AT7 output voltage is too large for 
the 6L7, forcing the use of only the lower 
range of the bias control, S„, turn down 
the limiting volume control, B sl . 

Tone- Control 

No tone controls were incorporated in 
our miser, as each output amplifier has 
its own tone controls or fixed equalizers 
for individual requirements. The moni- 
tor-playbaok amplifier has a Thordar- 
son dual tone control circuit, as has the 
diso recording amplifier, with the ad- 
dition of a fixed equalizer ; tape and film 
amplifiers boost the highs considerably, 
but the outpnt of the mixer is normal. 

A frequency run showed the mixer to 
be flat within 1 db from 60 to 15,000 cps; 
at 20,000 cps the response dropped off 2 
db in the phono circuits, and 3 db in 



the mike circuits due to the long shielded 
audio lines. Shorter, more direct routes 
could be used, up the center rather than 
the side posts, with larger insulated low- 
capacitance cable resulting in less loss 
at the higher frequencies. No attempt 
was made to correct by equalizing, as it 
-was felt that response to 15,000 cps was 
adequate for our purposes at the time, 
while 16 -mm film response is limited to 
7000 cps. 

A tone control section may he sub- 
stituted for the expander-compressor if 
film recording is not planned, as for tape 
and most disc recording requirements, 
compression is not usually necessary with 
a little rehearsal. Our choice would be 
the Thordarson circuit shown at (B) in 
Fig. 10. As this is a degenerative cir- 
cuit, it has little gain at normal settings, 
so that an additional stage preceding it 
will ensure 4 to 8 volts being delivered 



to the cathode follower grid. Due to the 
possibility of hum pickup in the tone- 
control choke, the extra stage is best put 
before the tone control stage. If a cath- 
ode by-pass capacitor is used in the mix- 
ing stage, the gain will possibly be suf- 
ficient without this tube ; if it is left out, 
the master volume control can be in- 
stalled in the cathode-follower grid 
circuit. If the power transformer is 
mounted near the mixer, the tone- con- 
trol choke may have to be oriented for 
least hum pickup. 

Many other dual tone-control circuits 
have been published, most without the 
hum-sensitive chokes, and one of these 
could be substituted at less expense, as 
the special Thordarson reactor and two 
dual controls run about $16. However, 
most of these are interstage affairs using 
only resistors and capacitors, and repre- 
sent a considerable insertion loss, so that 
usually a high-gain dual triode must be 
used, with the tone-control components 
between stages. 

It may be desirable to have the Thor- 
darson dual tone-control circuit in addi- 
tion to the expander-compressor circuit 
shown — in which case, insert it between 
the 6L7 and the cathode-follower stage. 
An additional decoupling filter might be 
necessary to prevent motorboating ; (B) 
of Fig. 4 alone (without the extra ampli- 
fier stage) includes this filter, as a re- 
sistor, R 7S and electrolytic capacitor, C sl , 
in the plate-supply circuit. Throughout 
the mixer circuits, a separate decoupling 
filter is used for each stage. Sometimes 
one such filter for every two stages is 
sufficient, as succeeding stages are out of 
phase and should not motorboat, but we 
decided not to take any chances. Paral- 
leled tubes as in the mixer section and 
stages operating at approximately the 
same level (as the cathode-follower, 
phone, and volume-indicator tubes) do 
not have to be isolated from each other. 

Circuit Variations 

Substitutions in many of the tubes can 
(Continued on page 75) 
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Fig 11. Schematic of tone-ocntrol section. 
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STOP WISHING! 

The only combination professional 
turntable and deluxe changer 
created for uncompromised 
stereo and mono reproduction 

IT'S HERE! 




the UNITED AUDIO 



DUAL-1006 

The United Audio DUAL-1006 is so new, so advanced, so unlike anything 

else, that it represents the finest in enlightened design and maximum flexibility 

. . . hence greatest value. 

Dual pioneered the record changer concept with actual production models as far 

back as fifty years ago, and is today the leading authority and largest supplier of changers 

on the continent of Europe. No "warmed-over" mono version, the 1006 is a dream 

engineered into a reality. Embodying the many exclusive and time-proven 

accomplishments resulting from the skill and experience of the past, this new 

Dual also introduces numerous new features essential to the true fulfillment of stereo. 



Nonetheless, you'll find no superfluity ... no needless "gimmicks" in the United Audio 
DUAL-1006. It is a professional instrument — for the serious high fidelity enthusiast 
and discerning music lover. It is a practical machine, simple to 
operate, intended to yield greatest usefulness, convenience and 
accurate, lifelong dependability. It is, indeed, a wish come true! 



united ©(udio 

PRODUCTS O ^ DISTINCTION 

202-4 East 19th Street, N. Y. 3, N. Y. 
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To know the difference... is to select the Dual -1006 



MOTOR — Quality and reliability unheard 
of in the changer field and seldom found 
even in professional turntables. Unusually 
high horsepower insures constant RPM 
under any load condition; enables turntable 
to reach full speed within *A second, from 
dead start! Motor rotor is oscilloscope bal- 
anced, and set in extra-large, cosily self- 
aligning ball bearings. New, exclusive "rigid 
equipoise" motor suspension eliminates ver- 
tical rumble. Field coils are vacuum impreg- 
nated and (ropicalized; motor core lamina- 
tions are staked, to avoid "chatter" and 
magnetic "thump." Thorough shielding and 
full-jacket, high permeability motor core 
prevent hum. These and other important 
features combine to provide exceptional life- 
long, trouble-free operation. 




Ahoays perfect vertical and lateral 
stereo tracki-riQ because arm pivot axis 
remains ?0° to cartridge axis. 

TON EAR M — Rigid, locking key snap-in 
accommodation for all mono or stereo car- 
tridges. Super lightweight one-piece construc- 
tion eliminates multiple tonearm resonance, 
minimizes cartridge horizontal and vertical 
amplitude distortion developed in cartridges 
when mounted in two-piece or plug-in head 
type arms. This maintains original cartridge 
compliance specifications. Double set of 
direct-acting ball bearings (in both axes) 
insures complete freedom of vertical and 
lateral motion . . . and prevents tracking 
force variations possible with "damped 1 ' or 
otherwise poorly suspended arms due to 
changes in weather or en\ironment. f inger- 
tip stylus pressure adjustment is directly on 
lonearm assembly. Tonearm is automatically 
secured in place, when at rest. 

MANUAL OR AUTOMATIC SINGLE PLAY 

Three choices with the 1006! Start manu- 
ally, with either a rotating or motionless 
turntable, setting the tonearm anywhere on 
the record to play all or just a desired por- 
tion. Or push a button and the 1006 starts, 
and finds the record lead-in groove. In all 
cases, the tonearm returns to rest after play, 
motor shuts off, and drive disengages ... all 
automatically! Stop, repeat, or reject (manu- 
ally or automatically) any time you please. 




STEREO I MONO SWITCH — Does more 
than instantaneously adapt cartridge for 
either mono or stereo output! Also intro- 
duces special phase-cancelling feedback cir- 
cuit for stereo cartridges when used on 
conventional single-lraek mono records. This 
removes random noises resulting from car- 
tridge high vertical sensitivity to the rough, 
unused groove trough of mono records. 



Even mono records sound better. Two color 
coded 48" output cables are individually 
shielded to avoid ground loop hum. 




virtually frictionlcss, non-resonar.t rotation, 
avoiding need to rely on "fly-wheel action" 
of conventional castings, machine turnings, 
or "sveighted" turntables to maintain con- 
stant speed. Properly designed (able mat 
prevents record slip without surface strain 
to the delicate record groove-s. 



BUILT-IN PRESSURE GAUGE - A pre- 
cision stylus pressure gauge is a vital neces- 
sity for (he preservation of valuable records 
and (or optimum cartridge operation. A 
professional, direct reading gauge is con- 
veniently located for instant check and ad- 
justment of the entire tonearm, as different 
cartridges are used. No need for guesswork 
or to rely on arbitrary, printed calibrations 
on a tonearm. Tampcrproof and factory- 
sealed for lifelong accuracy. 

TURNTABLE- Large diameter, heavyweight 
turntable uses unique, laminated and con- 
centrically girded construction for positive 
retention of dynamic balance and piano sur- 
face . . . vital to stereo cartridges. This, and 
(he use of reliable Oilite type, permanently 
self-lubricating ball bearing assembly provide 




FOUR SPEEDS-Self-locking and trouble- 
free, a multiple transmission system is used. 
With a set of individual drive gears for each 
speed, possible future changes in recording 
speeds are thus accommodated. All drive 
and idler svhecls automatically disengage 
after each playback and also when machine 
is turned off . . . nothing lo adjust or remem- 
ber, never any "flat spot thump." Speeds 
provided: I6 5 /j, 33Vj, 45, 78 rpm. 

QUIETING CIRCUITS - Self-muting and 
squelch filter circuits keep the electrical 
operation of (he 1006 as wonderfully quiet 
as the mechanical action of the skillfully 
crafted assembly. No "pops" or buzzes. 



AUTOMATIC CHANGER - Whether for stereo or 
mono reproduction, the outstanding qualities of the 
1006 as a professional turntable are remarkably 
preserved as a record changer too! Look. . , 





MINIMUM CONTROLS— Simple to oper- 
ate in spile of its many special features - 
only three buttons start, stop, reject, or re- 
peat action. Repeat button is sell-cancel ling 
after replay, or can repeat same record any 
number of limes without disturbing the 
slack. Spindle need not be removed from 
turntable to remove records or rearrange rec- 
ord sequence. ..even while record is playing. 



OBSOLESCENCE-PROOF INTERMIX 

— Patented roller- feeler guide in the tonearm 
head enables the 1006 to operate automati- 
cally, regardless of record size. Future rec- 
ord size innovations arc of no concern to 
owners of the 1 006! And, no sequence to 
observe in stacking up lo ten varying size 
records. Fast change-cycle time is constant 
regardless of RPM or record load. 
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1. Rccoril stack separates from bottom 
record. 2. Uotlom record descend*. 

2. Sto-ck gently lowers for next play. 

ELEVATOR ACTION - The bottom-most 
record of !he stack is separated by the action 
of {he changer spindle into an interim posi- 
tion, ready for travel to the lu ratable, and 
divorced from the weight and pressure of 
the stack. The stack is gently lowered— never 
dropped— mm position for tile next record. 
This unique principle preserves and prelects 
the record center-hole from wear and tear; 
and since no pusher arm or stabilizing guides 
are needed, warped records and chipped 
edges do not affect changer action. Further- 
more, the "no load" condition of the stack 
eliminates damaging friction to grooves of 
adjacent records. Here is truly gentle han- 
dling of your precious recordings. 




DISTRIBUTED ONLY BY AUTHORIZED DEALERS OF UNITED AUDIO PRODUCTS 
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PRODUCTS OF DISTINCTION 

202-4 East 19th Street, N. Y. 3, N-. l\ 



FREEFLOATING TONEARM - Not just a 
statement, but a fact. New, advanced-design 
clutch completely frees the tonearm during 
play. Since the '.record lead-in groove-find- 
ing device is a p;lrt of the tonearm assembly, 
Ihq arm is engaged by the cycling cam only 
during the start and stop actions, 
LOW PRESSURE TRACKING - Incred- 
ibly low tracking force operates changer 
action . . only 2 grams! With the skill that 
comes wilh fifty years of specialized experi- 
ence, the 1006 is a classic achievement in the 
production of custom filled parts thai oper- 
ate so effortlessly as to make this feat pos- 
sible. No warmed-over mono version, the 
1006 was made to meet Ihe exacting require- 
ments of stereo records. Naturally, mono- 
phonic records benefit Ico. 
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The Amplifier Distortion Story 

NORMAN H. CROWHURST* 

Many are fhe elements causing distortion in amplifiers, ranging from 
basic circuit design to deficiencies in the individual components. The 
author points out where some of the pitfalls occur, and shows how 
to use the transfer characteristic of tubes to study their performance. 



In two parts — Part 1 




Fig. 1. A possible transfer characteristic, showing how the harmonic varies in order 
and magnitude over a comparatively small range of amplitude change (2:1 total). 



MOST OF 1KB QUESTIONS asked about 
amplifiers these days i&sM& in 
some way or other to the question 
of distortion. According to research in 
oilier directions, it has been proved that 
the quantity o£ distortion measured in 
almost any high-fidelity amplifier should 
he quite inaudible. Certainly it should 
be inaudible in comparison with the 
a i non lit of dist ort ion producer] by other 
clem en Is of* the. system — pickup, loud- 
speaker, and so on. The fact remains 
that (here arc drastic differences between 
amplifiers that do not seem lo he ex- 
plained by I he specification figures. 

Over the past few years the writer 
has presented several ditl'erenl facets of 
this problem, sometimes in a merely 
qualitative way, sometimes with further 
evidence to Blip port the suggestions 
made. Hen; is an attempt, to document 
all of the different varieties of non- 
linear distortion produced in amplifiers 
as far as lias been ascertained to date, 
together with some suggestions as to 
what can be done about them. 

In discussing non-linear distortion we 
do not investigate frequency response as- 
such. It is assumed for the purpose of 
this article that deviation from perfectly 
uniform frequency response can be tol- 
erated provided it does not produce any 
spurious components due to non-linear 
distortion, Bui frequency discriminating 

• • $16-18 40th Am., linyxiite 61, ;V. i". 



factors in many instances contribute lo 
the forms of distortion produced by 
non-linear elements in the system. Under 
those circumstances the frequency dis- 
criminating factors must bo discussed. 

Harmonic vs. IM Distortion 

In the earliest days of audio ampli- 
fiers, shortly after they ceased being the 
tail end of a radio receiver, the only 
form of measurement for noil-linear 
distortion used the harmonic method. 
Before the advent of the pentode and 
oilier distortion-producing elements for 
use in amplifiers, the "good old triode" 
kept the harmonic order of the distor- 
tion quite low { usually second) and 
there was little possibility of confusion 



or ambiguity by quoting simple per- 
centage figures. 

A. single-ended amplifier produced 
dominantly second harmonic and it had 
been ascertained that second harmonic 
much less than 5 per cent was not audi- 
ble. Later it was discovered that an 
amplifier producing 5 per cent second 
harmonic also produced 1M distortion 
that is audible. However, when push- 
pull crone into use, this largely ended 
second-harmonic distortion and left a 
residual of third. 

The advent of pentodes increased tine 
order of distortion to fifth and higher 
odd-order components, each of which 
becomes progressively more audible as a 
harmonic and even more objectionable in 
its intennodulation effects. 

The writer lias found the best way to 
investigate what these different things 
mean in relation to the timplifier's per- 
formance is to refer the matter in terms 
of its trim xfrt ehantctefidtfc. This can 
quite simply be displayed on an oscillo- 
scope hy connecting the horizontal de- 
flection to the input (before attenuation, 
if necessary) and the vertical deflection 
to the output of the amplifier. This 
enables (he amplifier's transfer char- 
acteristic at any particular frequency 
and level to be displayed on the, 'scope 
(Fin. 1). 

Over a 'mid-range of frequencies the 
effect of reactances in the amplifier is 
negligible and there is no phase shift. 
Consequently, the transfer characteristic 
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Fig . 1. Block schematic of method for displaying an amplifier's transfer character- 
istic on a 'scope. 



AUDIO • APRIL, 1959 



www.americanradiohistorv.com 




Fig. 4. How the rather unusual curve of (8) in Fig. 3, can give zero IM distortion 
indication, but quite a considerable harmonic indication. 



is an approximation, to a straight iina 
with a series of curvatures that can hfi 
represented by power orders of the inde- 
pendent variable. 

Second-harmonic distortion is caused 
by the presence of a. second-order or 
square term, and third harmonic by a 
pubic or third-order term in the transfer 
characteristic. 

Mathematically any line-transfer chiir- 
acterfstic due to a succession of non- 
linear amplifying stages can bo ana- 
lyzed into a power series. 

When considering the effect of im 
amplifier producing distortion, it should 
he appreciated that this transfer char- 
acteristic is the more basic property of 
the amplifier, not its effective generation 
of specific harmonics. Remembering 
this, the effect of different order terms 
in the transfer characteristic on har- 
monics generated r an he mathematically 
deduced, 

A second-order or square term pro- 
ducer second harmonic imd :i steady d.c. 
component which effectively alters the 
bias of stages possessing this non-linear 
distortion. 

A. third-order term not only adds third 
harmonic but also modifies the magni- 
tude of the fundamental. 

A fourth -order term introduces both 
second and fourth harmonic. 

A fifth-order term introduces third 
and fifth harmonic as well us modifying 
the fundamental, and so on. 

A term of any specific order prodi ices 
alternate harmonies all the way up to 
that order. The coefficient of the har- 
monics produced by any individual terra 
varies according to the magnitude of 
signal. 

Thus a transfer characteristic that 
contains third- and fifth-order terms in 
opposite phase will produce third and 
fifth harmonics in the same phase at 
very low levels. At some intermediate 
level the components of third harmonic 
due to the third and fifth order terms 
will cancel leaving only fifth harmonic. 
While at higher levels the third har- 
monic reappears in opposite phase. 




Fig. 3. Where ihe "kinks" occur can 
dramatically affect relationship between 
different distortion indications: (A) a typi- 
cal deviation from straight (exaggerated 
for clarity); (B) a hypothetical (but not 
necessarily impossible) curve, investi- 
gated in Fig. 4. 



This possibility illustrated in Fig. 2. 

This is a comparatively simple ex- 
ample. Any multistage amplifier com- 
pounds the curvature to quite :\ high 
order. For example, two stages of 
siiigle-ended amplification, which may he 
assumed for simplicity to produce only 
second-order terms in each, will coin- 
pound into an expression with second-, 
third-, and fourth-order terms. At one 
particular level the second harmonic due 
to the second- and fourth-order terms 
can be made to disappear. But this 
leaves a residual of third and fourth 
harmonic. This again is a comparatively 
simple ease. 

Compounding the amplifier into » 
push-pull form results in higher order 
components although the second-har- 
monie cancellation is achieved without 
such multiplication of order in itself, 
because the two second-harmonic com- 
ponents are additively (or subtract) vely) 
combined instead of introducing product 
terms. But. this means (hat two stages of 
push-pull amplification, in which the 
even order terms are made to completely 
cancel leaving a residual of only third 
order (neglecting possible higher or- 
ders), will produce an over-all amplifi- 
cation introducing potential harmonics 
up to the ninth. 

Theoretically the (bird harmonic 
could he made to cancel. This would then 
leave the fifth harmonic as the major 
component. But this theoretical cancel- 
lation can only occur for one specific 
signal level. 

The effect of all this on IM distortion 



is even more complicated to investigate 
mathematically, ft can, however, he rela- 
tively simply explained graphically. Any 
practical transfer characteristic consists 
of a power order series up to some point 
where it converges to negligible effect. 

The simplest combinations of power 
order terms produce curves that get 
progressively more abrupt to Ward the 
uids of the transfer characteristic, (A) 
in Fig. 8. However, in theory it is pos- 
sible tb obtain a power order series that 
will produce any desired curvature. For 
example, the transfer characteristic 
could become a specific number of sine 
waves superimposed on the transfer 
characteristic as at (B) in Fifj. 3. Ad- 
mittedly this is a very improbable form 
of the transfer characteristic, but it. is 
out impossible. And sometimes a transfer 
i-baruetecistie may come closer to this 
form than to the simpler forms usually 
explored mathematically. 

Now here comes the interesting fact. 
Assume we use this hypothetical trans- 
fer characteristic as the basis for a 
theoretical IM test, in which the high- 
frequency exploratory signal has an 
amplitude exactly corresponding to the 
vertical height of the sinusoidal devia- 
tions. Then the. TM test will give a wad- 
ing of precisely zero distortion for this 
particular amplitude of high-frequency 
test signal. The residual distortion pro- 
duced from a harmonic measurement of 
iin amplifier with this hypothetical trans- 
fer characteristic is also shown in Fty. 
4. 

Admittedly this is a hypothetical case 
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QUARTER TRACK? 
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e believe it is time for a factual statement on quarter track tapes and tape record 
g. As a novelty, and in keeping with the constant trend toward miniaturization, 
there is today a considerable interest in home recording of quarter track {four 
track) tapes. 

The laminated quarter track heads used on Viking decks may be used interchange- 
ably with the half track heads for recording, and will provide for proper bias 
and equalization at 3 3 /i ips tape speed. On special order, Viking will provide 
quarter track erase heads, permitting monaural and stereo erase and recording 
of four track tapes. 

However, the serious audio recordist will weigh these factors: 

Quarter track heads provide a track width of only 43 mils as compared to 
eighty mils — equivalent to almost six db of absolute signal-to-noise ratio.* 

Reduction of tape speed to 3 3 /S ips, instead of 7V1 ips, does not result in again 
halving the maximum possible tape output, but does necessitate a shorter bead 
gap to produce equivalent frequency response. Such a head is less suitable for 
recording applications. 

These are the reasons why you will find full-size, maximum-performance, half 
track heads on Viking recording models. Use the quarter track heads for the 
one thing they are designed to do best — playback of quarter track (or half track 
music tapes) . 

For your own serious music recording we recommend consistent use of the half 
track heads available on Viking recording decks, permitting maximum frequency 
response and dynamic range. Your added tape cost (for raw tape) is your best 
insurance of professional recording performance. 



*Based on residual system hum, tube noise, etc. 



Viking tape components are sold through high 
fidelity dea'ers, exclusively. Further technic/si 
information may be obtained by writing directly 
to Viking's Cttstomer Service Department. 
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Fig. 5. Showing the more generalized relationship between harmonic and IM 
indications, referred against the transfer characteristic responsible. 



but practical conditions may sometimes 
come nearer to this than to the simpler 
type of transfer characteristic usually 
theorized. 

The original reason for going to inter- 
modulation testing is that it comes closer 
to giving an indication proportional to 
audible effect. It actually tends to meas- 
ure the rate of deviation from straight- 
line transfer characteristic rather than 
the actual deviation. This distinction is 
illustrated at Fig. 5. This means that the 
IM test measurement will be propor- 
tional to the order of distortion instead 
of linearly proportional to its magni- 
tude. But realization of this improve- 
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Fig. 6. Why either harmonic .or IM meas- 
urement does not give realistic Indica- 
tions for sudden, short duration devia- 
tions from linearity. 



ment is dependent upon two assump- 
tions. 

First, that the exploratory waveform 
is of relatively small magnitude com- 
pared to the major waveform. That is, a 
ratio mueh higher than the one specified 
in the established SMPE standard 
should be used. 

Second, that, the deviation from 
linearity is more or less uniformly dis- 
tributed over the low-frequency wave. 

When either of these assumptions or 
their effects breaks down the validity of 
IM distortion in giving a more realistic 
figure fails. The example just quoted 
produced a zero IM reading because the 
deviation rate along a transfer charac- 
teristic exactly corresponded with the 
magnitude of the exploratory wave- 
form. Of course, some distortion would 
be found by changing the magnitude of 
both signals together and consequently, 
a- rather erratic IM distortion response 
would be produced for an amplifier with 
this hypothetical transfer characteristic. 

The second reason for IM distortion 
measurement breakdown is one which 
also applies to harmonic-distortion meas- 
urements in almost the same degree. This 
is where the deviation from linearity of 
transfer characteristic occurs for a very 
short interval of the characteristic. For 
example, when clipping or crossover 
distortion is present, neither harmonic 
or IM distortion gives an adequate rep- 
resentation of the audibility of the dis- 
tortion, because the measurement aver- 
ages or "spreads" the magnitude of the 
deviation . over the whole fundamental 



waveform, rather than measuring the 
relative magnitude for the short interval 
"kink" as compared with the funda- 
mental magnitude (Fig. 6). 

This is a characteristic considerably 
heightened by the effect of feedback 
with amplifiers. So it will be discussed in 
greater detail later on, after feedback 
comes into the consideration. For the 
time being we are considering basic 
amplifiers without the effect of over-all 
feedback. 

Reactive Elements 

So far we have considered the per- 
formance of the amplifier in terms of a 
simple transfer characteristic in which 
reactive effeets are not present. Under 
these circumstances the effect on ampli- 
fication can be totally predicted by the 
power series method we have just out- 
lined. However any amplifier produces 
phase deviation effects at the ends of its 
frequency response — an advance toward 
the low-frequency end and a delay 
toward the high-frequeney end. Coupled 
with this is a progressive attenuation or 
in some instances peaking before a roll- 
off. 

All these effects can be computed 
from the amplifier parameters as an 
over-all frequency-response prediction. 
But the non-linearities that produce the 
transfer characteristic curvature in mid- 
range also modify the effective frequency 
response at different points on the trans- 
fer characteristic. This ean be seen by 
considering what causes the non-linear- 
ity. It may be referred either in terms of 
the transfer characteristic from input 
voltage to output voltage, neglecting the 
resistance or impedance parameters that 
produce it, or the amplifier could be con- 
sidered to consist of elements that pro- 
duce constant amplification with variable 
(Continued on page 68) 



Flora fai. lowj 
well - damped 




Fig. 7. Variation of transfer high-fre- 
quency response at different points on 
a large-amplitude signal waveform can 
be responsible for some forms of distor- 
tion that have received little attention to 
date. 
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STEREOPHONIC HIGH FIDELITY 



THE FISHER Gold Cascode tuners 
are at the theoretical limits of sensitivity— 
only 0.75 microvolts needed for fine reception. 

THE FISHER tuners feature highly selective 
IF circuits, plus precision alignment for interference-free 

reception on FM and AM (even under the most adverse conditions) 

THE FISHER TUNERS, both stereophonic 
and monophonie, boast the greatest number of advanced 
features and are the fiest choice for every high fidelity application. 





FiSHER RADIO CORPORATION 

21-29 44th Drive • Long Island City 1, N. Y. 

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. 



Model 90-7 
FM-AM Tuner 
with Audio Controls 

Another Fisher First 

THE FISHER Deluxe Series 90 tuners 
are the only instruments in the world 
featuring IF interstotron muting on reg- 
ular PM, os well as Multiplex [to which 
it can be readily adapted ) 
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Reduction to Practice 
A Patent Essential 



ALBERT WOODRUFF CRAY 4 ' 



While it is — fortunately — not necessary that an invention be brought to perfection 
before a patent is applied for, it must at least have been tested and proven workable. 



DEFINITION OF THIS FEATUHE of the 
patent law, made by a federal 
court is, "Reduction to practice is 
not merely a matter of construction, 
building and trial, but may consist in 
the disclosure of the idea by any kind 
of description, pictorial, verbal or writ- 
ten, which will enable one skilled in the 
art to make, and use that which is dis- 
closed. We think a drawing may be a 
sufficient reduction to practice, and an 
experimental machine insufficient, for 
the question is one of degree and the 
ultimate test is always whether the in- 
ventor has shown operative means to 
that theoretical omnipresent person, the 
man skilled in the art." 1 

Through a failure to observe this 
century old role of the patent law, a 
leading manufacturer was recently de- 
nied a patent of radar apparatus, by 
reason of the omission of reducing its 
discoverey to practice. Application for 
a patent of this invention had been filed 
in JTrance by a man named Gloess on 
October 2, 1937, and later in this coun- 
try on September 22, 1938. 

Eight days later, September 30, 1938, 
the patent application of this radio 
manufacturer was filed. Claims in this 
application for a radar indicator patent 
which provided both for distance and 
direction, were, "A radio vision device 
including in combination means for 
radiating radio energy toward a re- 
flecting object, means for receiving said 
energy after reflection from said object, 
means for deriving directly from said 
reflected energy information including 
the angular position of said object and 
the distance of said objeot as a function 
of the velocity and the transit time of 
said energy and the indicator for com- 
bining said information to indicate the 
angular position and distance of said 
object." 

Plans had been well developed for 
the operation of this invention during 
1936 and on June 22, 1937, the appa- 



* 113 -BO Seventy Second DHu6, Forest 
Rills, N. Y. 

1 CnrtisB Aeroplane & Motor Corp. v. 
Janiji, 278 Fed. 454, New York, December 
14, mi. 
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ratus was set up on the top of a build- 
ing of the radio manufacturer at Cam- 
den, New Jersey. From this point efforts 
were made to operate the equipment and 
sight nearby objects as well as vessels 
on the Delaware River. 

While the radar- finder in these 
operations located buildings, smoke- 
stacks and other objects, the reliability 
of definition and measurements left 
much to be desired. Among other 
idiosyncrasies the machine located the 
smokestacks of a Camden factory in the 
middle of the Delaware River. After 
this attempt further efforts at a reduc- 
tion of the invention to practice were 
abandoned. 

Denying the application of this radio 
manufacturer, made for a patent, on the 
ground of its failure to reduce the in- 
vention to practice the United States 
Court of Appeals in its decision of this 
recent controversy, said, 

"There has been built up a consider- 
able amount of ease authority upon 
what constitutes a reduction to practice. 
We find no disagreement among the 
decisions. Indeed, the language of them 
all seems to us to express the same idea 
in different ways. 

"We think it is clear that reduction to 
praotice does not mean that whatever is 
being worked upon has to be in shape to 
be marketed commercially. On the other 
hand it must be a demonstration that 
the inventor's idea works, not that he 
has thought the matter out and devised 
something that ought to work and may 
work, but actually something that will 
work to accomplish its intended pur- 
pose." 

Invention Need Not Be Perfect 

It is however an old rule that this 
essential of the patent law does not 
require that the invention be perfect, or 
even that it be marketable. In the famous 
Bell telephone cases the Supreme Court 
said of this feature of the patent law, 

"The particular instrument which he 
(Bell) had and which he used in Ms 
experiments did not under the circum- 
stances in which it was tried, reproduce 
the words spoken so that they could be 



clearly understood but the proof is 
abundant and of the most convincing 
character that other instruments, care- 
fully constructed and made exactly in 
accordance with the specification, with- 
out any additions whatever, have oper- 
ated and will operate successfully." 

This the court supplemented with a 
detailed summary of this rule of law 
that after more than a half century is 
still followed by the courts. "The law 
does not require that a discoverer or in- 
ventor, in order to get a patent for a 
process, must have succeeded in bringing 
his art to the highest degree of perfec- 
tion. 

"It is enough if he describes his 
method with sufficient clearness and 
precision to enable those skilled in the 
matter to understand what the process is 
and if he points out some practical way 
of putting it into operation. This Bell 
did. He described clearly and distinctly 
his process of transmitting spoken words 
telegraphically by creating the changes 
in. the intensity of a continuous current 
or flow of electricity in a closed circuit, 
exactly analogous to the changes in den- 
sity in air occasioned by the undulatory 
motion given to it by the human voice in 
speaking." 2 

In the long litigation involving the 
discoveries in wireless telegraphy by 
Marconi, the Supreme Court in holding 
his invention of the toning of the an- 
tenna circuit had been anticipated, 
pointed out the fatal error in this in- 
ventor's failure to observe this demand 
of the patent law of reduction to prac- 
tice. 

"Commercial success," said that court 
of these circumstances, "achieved by 
this inventor and patentee cannot save 
his patent from, the defense of anticipa- 
tion by a prior inventor. To obtain the 
benefit of his prior conception the 
inventor must not abandon his invention 
but must proceed with diligence to reduce 
it to practice." 

To this was added the further obser- 
vation by the court, "Marconi's reputa- 
(Continued on page 67) 

a Telephone Cases, 126 U. S. 1, March 19, 
1938. 
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.A. Conquest of* S;ps,oe 
The Harmony 
Trio Speakers 

Here is a complete three channel stereo speaker 
system — better than you have ever heard at 
any price — which gives the full stereo effect 
in every part of any room. And yet it consists 
of only two booksize speakers and a hideaway 
bass that is completely concealed from view, 
Sound impossible? Well it was. until Weathers 
developed the Harmony Speakers utilizing the 
principle of Variable Mass— the first major 
breakthrough in speaker design in twenty 
years. Now space need no longer be 
a barrier to speaker performance. 

Stop in at your dealer 




and see why. 



Made in U.S.A. 
Patent Applied For 



System 
Features: 

Three channels. A full range 
speaker for each of the stereo 
channels and a non-directional 
bass. The smallest and most 
efficient stereo speaker system available. 

Fits any size room. Blends 
with any decor. 

Component Features : 
Harmony Speaker. 
Size: II" x 9V 4 " x 3%V 
Response: 70 to 15,000 cycles. 
Finish: Black leatherette. Golden grille, 
Hideaway Bass. 
Size: 16'A" x 1614" x SVi". 
Response: 30 to 100 cycles. 

Finish: Ebony. 

Harmony Trio S 11 9.50 
Harmony Speaker S29.75 
Hideaway Bass S69.50 



division or 



66 E. Gloucester Pike, Barnngl-on, N. J. 
Export: Joseph Plasencio, Inc., 401 Broodway, New Yoik 1 3> N, Y, 
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HARMAN-KARDON "EPIC" 
MODEL A250 STEREO 
AMPLIFIER 

Combining compactness,, simplicity of 
design and operation, and excellent per- 
formance into a single, package capable 
of putting out :i clean 50 waits total is 
somewhat, of a feat, in our opinion. Many 
units accommodate two power amplifiers in 
;i cabinet loVi in. wide by :|3% in. deep 
and 4 7 /g in. high, while still others ean 
encompass the multiple intricacies of a 
stereo preamp in slightly less than that 
space, but to combine both without crowd- 
ing and with several very desirably features 
into a single unit rates considerable 
approval. The luarmfae-tiirer describes the 
ASSO, shown 5n Tin. I, as a formidable 
instrument, and while, to us, .formidable 
implies one which would incite fear — or 
consternation regarding its use because of 
complexity — there is no reason for it. The. 
amplifier is easy to handle and it certainly 
does provide most of the necessary func- 
tions. 

Listing these functions, with reference 
to the panel arrangement, we note six slide 
switches along the top of the control panel 
— an extruded aluminum form, auodized 
and permanently copper colored. Prom left 
to right tlicy are; two speaker selector 
switches, a three-position contour control, 
rumble filter, and at the extreme right the 
scratch filter mid the equalization selector. 
The six knobs are, from left to right: 
TKKRI.K, HAS*. tOlitrSEBSj BA.'l.A^OB, MODE, 

and FUNCTION. The first four affect both 
channels simultaneously, while the, two 
switches provide, for modi-;: lew. right, 
MO.VAtrRAL, STEREO, and rtlvkksi: ; and for 



FUNCTION: 'i'iU'K tll'.AI). i'HOXO, TCiCHIl. MIX 

2, and Mx .1. Inside the unit and accessible 
from the top if cabinet mounted or frftiu 
the rear if in its optional eagc f is a 

SWARATE-l'AKALLEL Sivitoll Whiljh tit-i til* 

output amplifiers together and to the right 
preamp so (lie A250 may be used ;:ts a 
stereo prcnnip feeding a single built-in 
powBr amplitier (50 watts) for the right 
channel; the output of the left ehairael if 
available on a separate jack for feeding 
another basic amplifier. When this switch 
is in the. parallel position the two trails- 
forjtutr secondaries must also be strapped 
in parallel. 

'flic speaker switching is apparently 
unique to the Hannau-Kardon line— we 
havi' noted it before in the A22+ "Trio." 
linen amplifier terminates in an output- 
trans former With secondary inipedaiif.es of 
■t, 8, 10', and 32 oifm-s, one end of the, 
winding being grounded. Two additional 
terminals, marked A and B, are provided 
for each amplifier. These arc connected to 
one of the speaker selector switches, simi- 
larly marked A and B, which grounds either 
the A or B terminals at. the user's choice. 
A and B arc used for the ground returns 
of two separate pairs of speakers, located 
in different rooms, perhaps. Thus either 
pair ean be energized at will. Also, if de- 
sired, the second speaker selector switch 
may bo set to ALT,, instead of one. both 
sets bf speakers will operate at once. The 
reason for the impedance range extending 
to 32 ohms is that when both output sec- 
tions are paralleled, the speaker is con- 
nected to the tap twice its nominal im- 
pedance, which necessitates 31; ohms for a 
16-0hm speaker, and so on. 




Harrnan-Kdrdon "Epic," dual 25-wart stereophonic amplifier sysiem. 



42 



Both channels are identical, and employ 
liiAXT's as pbono/tape-aoad preamplifier.-, 
12AV7's as tone-control amplifiers, 12AT7's 
as amplifiers and phase splitters, and two 
(iLOGB's in the output stages, the latter 
being mounted at an angle of about -It! 
deg. in order to maintain a low silhouette 
in the cabinet. Tone controls are of the 
Baxendall type, which we consider most 
desirable, and phono and tape-head equal- 
ization is derived from feedback over the 
two stages of the preamp, and accommo- 
dates RlAA and KT/R on phono, f% and 'i% 
on tape. A 47,000 -ohm load is provided as 
a feed value for the phono cartridge or 
tape head,, while a 100,000-ohm load is 
provided for ceramic cartridges, followed 
by a 2ii-db voltage divider. The scratch 
filler operates only on phono, while the 
rumble filter operates oii all inputs — which 
we believe is desirable because some radio 
stations require rumble filtering for best 
listening results. The two contour M)'ra» 
turn over st about Safi and 700 eps, re- 
spectively. 

Plate supply is furnished from a voltage, 
doubler circuit using the new silicon recti- 
fiers, and resulting in extremely low hum 
levels. Plate currents in the output stages 
may be balanced with the controls provided, 
thus farther lowering hum, and with d.c» 
on the first three stages the hum on phono 
is better than 62 db below a l-waft output. 

The power siipp^ fuse and "two a.c. 
receptacles arc mounted on the rear apron, 
together with the two output terminal 
strips. All inputs are located on the top 
of the chassis, side by side in two separate 
rows, four shorting plugs are furnished 
for insertion in unused inputs, and a plastic 
clamp is located on the rear of the chassis 
adjacent- to the input jack* so that all 
leads to the amplifier ma,f lie. dressed 
neatly where they come out, 

Peiformance 

The amplifier has nvore than adequate 
yain. For a 1-watt output, and gain con- 
trol at maximum, signals of 0.!) hit are re- 
auired at the, magnetic phono input and 
30 mv at ceramic phono input, 0,35 mv at 
the tape-head input, and 52 mv at auxiliary 
and tuner inputs. At a J 17- volt line, distor- 
tion was O.Si) per cent at 25 watts on one 
channel. 0.S7 per cent on the other. Control 
tracking varied from a maximum of v 3 to 
—2 db on volume, and from ■; t to -.3 db 
on tone at six points checked on both. At 
the specified input, signals, the taw; out 
jack provided a 0.45-volt signal to feed a 
tape recorder, unaffected by tone or volume 
controls. 

On listening tests, flip, A250 confirmed 
the measurements as to sound quality, and 
as has often boon said, "nionsm imients 
mean little if the listening is bad," f'sing 
several different speakers and 3 videly 
varjed range of program material, the am- 
plifier performed admirably and even after 
hours of use it was still necessary to take 
the eggs into the kitchen to fry them — all 
three transformers rilu cool. Actually, this 
was to be expec-'tid in the output trans- 
formers at least, since the cross section of 
the cores measure 1 11/16 square, which is 
plenty for a i!o-watt transformer. On the 
whole this is a unit, of excellent perform- 
ance and appearance, and should result in 
an equally excellent: over-all system. D-25 
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Electronic Wire 
for Every Application 



Service Rated — Quality Controlled 
Every Electronic Wire you need 
in easy-to-use packages. 



Aircraft and Auto Radio Wire 
Antenna Rotor Cables 
Broadcast Audio Cables 
Bus Bar Wire 
Community TV Cables 
Cords 

Hi-Fi and Phono Cables 
Hook-Up Wires 
Intercom Cables 



Magnet Wire 
Microphone Cables 
Mil-Spec Hook-Up Wires 
RG/U Cables 
Shielded Power Cables 
Shielding 

Sound and PA Cables 
Strain Gauge Cables 
Transmission Line Cables 



TV Camera Cables 



Ask Your Belden Jobber 



f Belden 




One Wire Source for Everything 
Electrical and Electronic 
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Mognet Wiie • lead Wire • Power Supply Cordl, 
Cord Sett ond Po/lohle Co/d • Aircrofl Wliei 
Electrical Heuwhold Cordt • Elcclronie Wlfej 
:ve Wire ond Cablo 
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MAJOR BREAKTHROUGH 

>• Stmt Amplifier Design ! 




MODEL SA-300 

$l69so 
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Laboratory Standard 
Stereophonic and Monophonic 

60 -Witt Amplifier 



ttere is an amplifier that will match any existing speaker, and 
-L A supply the distortion-free power all speakers require for opti- 
mum results. When using low-efficiency, high-compliance systems, 
the SA-300 is an absolute prerequisite for professional sound repro- 
duction! With this amazing instrument, even your choice of enclo- 
sures is less critical. The SA-300 actually permits you to obtain the 
damping factor your system requires! Complementing this FISHER 
exclusive is still another — TWO inputs for each channel (one for 
standard response, and one with controlled frequency response!) 

Only FISHER could have conceived it. Only FISHER could have 
designed and produced so unique an instrument at such moderate 
cost. Ruggedly constructed, just as you would expect any FISHER 
product to be. The SA-300 h truly the finest you can buy. 



FIRST STEREO AMPLIFIER 
TO GUARANTEE 

Distortion-free audio power at ALL listening levels. 
Hum and noise content less than 0.00001 part of full rated out- 
put {1 /1000th of !%!) What is more, the SA-300 will match 
all existing speakers including the lowest-efficiency types. 



SPECIFICATIONS 

POWER; Conservatively rated at 60 watts (over 30 watts per chamel) The SA-300 
can handle up to 160 watts on instantaneous peaks. 

POWER BANDWIDTH: 15 to 30,000 cps [IHFM Standards.) 

HARMONIC DISTORTION: Better 'han 0.1% at full rated output, ± 1 db. 

IM DISTORTION: Less than 0.08% first-order difference tones (European CCIR stand- 
ards) and less than 0.35% by SMPTE American standards. 

INPUTS: TWO for each channel. One for standard flat response. One with controlled 
frequency response to insure optimum performance with electrostatic speakers, and 
also to reduce sub-sonic transients (which cause voice coil breakup and distortion). 

FREQUENCY RESPONSE: Uniform from 20 to 20,000 cps, within +0 and -0.5 db. 

HUM AND NOISE: Completely inaudible. More than 100 db below full-rated output. 

SPEAKER CONNECTIONS: 4, 8 and 16-ohm terminals, plus terminals for adding 
resistor to obtain speaker manufacturer's recommended damping factor. 



vvfttTE TODAY POfc com si'i;cii ; iovnoNS 



FISHER RADIO CORPORATION • 21-29 44TH DRIVE • LONG ISLAND CITY 1, N. Y. 



Export: Marhon Exporting Corp,, 458 Broadway, New York; 13, N. Y. 
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Fig. 2. Tondberg's new model 5-2 is sim 
but offers four-track 

TANDBERC MODEL 5-2 STEREO 
FOUR-TRACK TAPE RECORDER 

Some- nsutiihs ago we wort-, called upon 
to give a t:ilk on stereo, and because of a 
certain (ituouiit of physical efficiency on 
our part (that's iHxiiiess to you) we cast 
about for a machine that was light enough 
to be called portable. In many instance!* 
the presence of handles on tin: carrying 
esse is suffieie.ot to warrant that name-, but 
the Tsnflberg m its ease weighs only 27 
pounds. We had previously been acquainted 
with the Model 3-Stereo, but the newest 
Model 3-2 was stil! strange to (is. Fifnire 2 
shows its appeaiaiiee with its taw. 

To begin with, this unit is fitted for four 
tracks, and for three speeds. Thus it will 
accommodate the promised four-track tapes 
— removed from the magazine/cartridge 
;iud respooled on conventional reels. In 
addition it provide* for extra long playing 
time at the l~<;-ips speed. Tt Ls entirely 
self-contained for nionophoiiie, recording 
and for mono or stereo playback, but, re- 
quires the addition of a second amplifier 
for stereo recording. This unit is 2ji in. 
wide. S-): t in. long, and » 3 /i in. high, and 
in use is placed alongside the recorder nt 
the left end. ft is fitted with a male power 
receptac le and ;!it output cable which ping* 
into a receptacle on the recorder head 
cover. A short power stub is coiled up in 
the recorder's cable, compartment, and 
furnishes plate and heater power to the 
auxiliary amplifier when it is in use. The 
unit accommodates microphone and high- 
level inputs, and matches in performance 
tho amplifier built into the, recorder. A gain 
control is provided, as are an equalization 
switch and a level indicator tube. 

The recorder itself is a marvel of com- 
pact design, and it appears as though 
each part were made for it, rather than 
being e-hOKC.u from usual parts miuiufae- 
hirer's Blocks. 

There are two complete amplifiers, from 
tape head to output transformer, each hav- 
ing n 4-wait output. A monitor speaker — 
o% by 8 in. — is built in, as is the iieces- 
sary power supply, In the record mode, 
one of the output tubes becomes the high- 
frequency oscillator. The input stages of 
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lor in appearance to the earlier models, 
stereo performance. 

both playback amplifiers have d.c. on the 
heaters for a hum level measured at 58 db 
below the maximum recording level (de- 
fined as the 4 per cent distortion point). 

Frequency response at 7 J /j ips was meas- 
ured as within ± 1 db of the Ampex stand- 
ard tape jSfo, 55<53, and with signals re- 
corded and played back the response was 
+ 3 db from 30 to 15,000 eps. At 3% ip.s 
the output was 5 db down at. 10,500 eps, 
and at 1 % ips it was down :i db at ~>'S00 
cps. Flutter and wow at 7: l A ips was below 
0.15 per cent as nearly as we could meas- 
ure it — wdtich is not an easy trick, inci- 
dentally, when it is so low. 

In addition to the low-impedauee outputs 
for direct connection to speakers, a switch 
on the. chassis connects the outpuls to the 
cathodes of the stage preceding the output 
tubes, thus providing a higher-impedance 
output without the potentially present, dis- 
tortion of the output stage pentodes. The 
level at this connection is around 0.7 volts. 
For our purposes, we fed the low-impedance 
signal from the output stage direct to two 
external power amplifiers which gave a 



possible 30 watts each for auditorium use. 
The cathode follower output was not suffi- 
cient to drive the external amplifiers, al- 
though it would be adequate for insertion 
:lf the At'X input of any stereo preamp. 

A speed control knob at the top between 
the reels selects the desired speed and 
changes equalization at the same time. ,?ust 
above this switch is the speaker control, 
which connects the internal speaker to 
either of the two channels or disconnects it 
entirely. To the left of the lower head 
cover is the main circuit, control Switch, 
with positions for record, playback, and 
public address. In the latter position the 
microphone is fed through to the loud- 
speaker outputs directly. The volume con- 
trol knobs are dual, with a friction f hitch 
causing both to turn at once in normal 
use, but balancing may be done by dis- 
placing one with respect to the other. Under 
this dual knob is a lever which selects the 
mode of operation—stereo, or mono tracks 
1- 1 . or mono tracks 2 The indicator eye 
is just above the volume control knobs, and 
to its left is a bass-lift switch, which in- 
creases lows by 12 db at 70 Cp3. 

The mechanical operation is controlled 
by a single gearshift-type knob at the right. 
For recording or playback the knob is 
pulled forward; for rewind it is pushed 
tp the left; for fast forward, to the right. 

All inputs and outputs except the micro- 
phone, which plugs into a jack on the top 
pauel, are available at a terminal panel at 
the rear. A small compartment is provided 
for the power cord. 

From this description one might surmise 
that the machine is almost ideal — and so 
it is, for every use to which we have put 
it, at least. Starting and stopping is smooth 
with no spillage of tape, provided the 
operating knob is pulled forward slightly 
to Start the motor before engaging the 
idler wheel against the highly polished 
capstan, and one learns to do this auto- 
matically in a very few minutes. 

We have used the machine for stereo 
playback, for dubbing from another ma- 
chine, ami for long-playing background- 
type music, and so far we have no faults 
to find with the machine. For any semi- 
professional or home use we would eon; 
sider it ideal. D-26 



rig. 3. Hortley 
217-Duo— a com- 
plete stereo sys- 
tem in one cabi- 
net. 
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HARTLEY 217-DUO STEREO 
SPEAKER SYSTEM 

Under most circumstances wo would not 
i-dnsiilcr that a single cabinet only 3(i inches 
wide could suffice &B a complete stereo 
system, in spite of the fact that we have 
suggested previously a modilieation to a 
convention;!! corner cabinet for stereo ap- 
plication in a small room. But. when one 
considers Hint practically all listening is 
done in typical living rooms instead of in 
aiKX'lioie chiimliers, cue must realize ihat 
reflections from walk and .furniture have 
a largo effect on the sound pattern in In 
room and thus modify the classic charac- 
teristic which might be deduced from two 
sonnd sources spaced some six to eight 
feet apart. Obviously, of course, if one 
wore tu listen to the 217-Duo in the middle 
of a prairie it. is doubtful if much stereo 
effect would be observed. ]n the average 
room, however, it is more than adequate. 

The 217-Duo, shown in IP-ig. S, is 'Ad in. 
wide, .':0 in. high, aiul 15 i". deep, ai d 
houses two Hartley 217 full-ruuge spcake 's 
splayed out about 30 deg. from the center 
line- between them. When used aa a mon )■ 
phonic system it shows a pleasant ivide- 
souree effect, completely free of the ol'it 
described "hole in the wait" feeling. As si 
stereo speaker, under direct A -IS listenii g 
tests with two conventional speakers span 1 
S feet apart, the single cabinet with the 
two splayed speakers gave a better overfill 
sound, and the stereo effect was distributed 
throughout the entire room so that no mat- 
ter where you listened the stereo spread 
was still there. We believe (here is much 
work yet to be done to determine, jil d 
what is the optimum speaker for sterej, 
and we have learned that if there are. two 
speakers in the room, the listener is likely 
to hear two speakers as separate units, 
rather than as parts of the whole— ■whi< h 
is the principal reason why this observer 
insists on evaluating stereo instsMatio) s 
with both eyes covered, and this applies 
equally well to a two-way monophoti r 
speaker syslem when both speaker imvx 
can be seen. 

Be that as it may, the Sl7-D«o does have 
a better stereo effect with the ores close:) 
— as does any other system in which two 
speakers can be seen. We have suggested 
that the grille cloth cover the entire front 
in one sweep. 

As to the actual quality of the 217-DiM, 
we found it capable of going down to 
below -if) cps, and to hftve consi derail e 
aiidifele output at 14,000 cps — above which 
we do not. think wc can hear very much, 
noi 1 do we believe much source material 
extends that high, even if the records 
could retain it or the pickups atB play it. 
Quality was judged by many listeners as 
excellent, being described by the more ex- 
perienced as smooth and free from objec- 
tionable peaks — purely subjective, to lie 
sure, but it is fairly well established that 
the choice of a loudspeaker is pretty much 
a. subjective thing anyhow. Lei it. suffice 
that one compare speakers for himself, 
preferably on the same material arid in the 
same acoustic, environment, rather thajn 
accepting the judgment of some one else. 
But to these standards of judging, we can 
only say that we would consider this 
speaker to give good quality and an excel- 
lent stereo effect in any room larger than 
9 k 12. D-27 





SHOPPING FOlt STEREO? The 
manufacture of stereo high- 
fidelity components is an 
extremely technical, highly 
specialized phase of elec- 
tronics. So before you buy 
any stereo equipment, ask 
yourself this question: ''Is 
the component I'm buying 
made by a manufacturer who has a long history of 
brilliant successes in sound." 
Bogen is a name known, and respected for over a 
quarter century as the authority on all types of 
sound equipment. Your child may listen to a Bogen 
central sound system in his classroom. Perhaps 
you use a Bogen intercom, W'hercver professional 
sound equipment is used, you'll find Bogen— the 
sound equipment mudc by professionals. 

^fc,, THE SAME FLAWLESS SOUND 

BR^f'jS*) QUALITY that engineers and 

W*- .(Kj musicians demand is yours 

to enjoy at home in Bogen 
stereo high-fidelity compo- 
nents. Take the Bogen DB 
230, for example. Here in 
one chassis is all the versa- 
tility... all the sensitivity... 
all the power you need for perfect stereo pleasure. 

You can't hear Eogen's engineering excellence... 
only its brilliant achievements! And this technical 
artistry, confirmed by leading testing organiza- 
tions, is complemented by outstanding styling. See 
-and hear-the DB 230 toduj/. 
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DB 530. STEREO CONTROL CENTER AND 01AL 30-WATT AMPLIFIER 

The DB 230 controls all stereo sources (tape, 
FM-AM stereo broadcasts and stereo discs) and 
feeds them through self-contained dual 30-watt Hugh fidelity components 
amplifier to your two speaker systems. For mono- 
phonic program material, 60 watts of power is 
available. Price: $189.50. Enclosure and legs: §8.00. 



illustrated booklet : 64-page 
explanation of hi-fi. and stereo, 
"Understanding High Fidel- 
ity-Stereo Edition." Enclose 
25c please, bogen-presto 
COMPANY, Paramus, N. J. 
A Division of the Siefder CorpornCiou 
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Fig. 4. Arkay AM 
tune r — a broad- 
fa a n d unit for 
h i g h-fidelity re- 
ception. 



ARKAY BROAD BAND AM 
TUNER KIT, MODEL AM-5 

With more and more stations using AM 
and FM together for stereo, it finally be- 
comes necessary to improve AM radio per- 
formance it' » licru is to be a satisfactory 
match K-twi en the two channels. "While it 
lias been stated many times by those who 
are apparently misinformed that the- fre- 
quency range ttananiitfed by AM stations 
was limited to « top of 5000 cps, let it be 
said here that this is just not so, "Except 
in rare instances where interference resnlts 
between two adjucent-ehanne.1 AM stations, 
there is no reduction in the audio band, 
and even when such a reduction is ordered 
by the FCC, the top frequency transmitted 
is rarely if crw lower than 7500 cps. In 
other TvOTds, the limiting element in the 
AM. transmission picture is the usual nar- 
row-band superheterodyne receiver rather 
than the radio station itself. Old timers 
may well remember the wide-range t.r.f. 
receiver* of the mid-thirties— sets which 
were ■ apjihb- of receiving well over 10,000 
qjs ax the- t<ip end. And while no such 
receivers appear to he on the market at 
the present, there has been no change in 
transmission standards. 

Arkay's AM-5 tuner kit takes a step in 
the direction of good audio quality with 
tlie extension of the upper limit of the pass 
band to around 8500 cps in the uroau 
position, yet still maintaining normal super- 
heterodyne selectivity — and consequent 
narrow audio hand— in the sharp position. 
This tuner, which makes up in the form 



shown in Fitj. -I, utilizes a single i.f. stage 
with variable bandpass i.f. transformers. 
Am seen in F iy. 5, these transformers are 
eon st rue ted with the bottom ends of the 
fixed tuning capacitors separated from the 
toils; these capacitors are joined together 
and connected to ground through .OOu-uf 
capacitors, across which sections of a three- 
position rotary switch are connected. In the 
first position, the a.C. power is off, con- 
trolled by a section not shown in the dia- 
gram: in the second position the broad- 
handing capacitors ten. shorted out. so the 
i.f. transformers haw their normal selec- 
tivity; in the third position, the switch is 
open wMrik overconples the coils and gives 
the usual flat-top rCvSponse. Another section 
of the switch changes the audio response in 
the broad position by removing u shunt 
capacitor across the output and inserting 
in its stead a 10-ke wUistlu iilicr. 

The over-all sensitivity is about £ |iv for 
20 db of quieting, which gives morn than 
adequate piek-up ability. The broad -band 
feature is only useful for fairly close sta- 
tions because of man-made aud atmospheric 
static, hut in good weather conditions it 
should still be osable for all but the most 
distant stations. 

The circuit i9 — aside from the broad - 
banding — quite eouceutionnl. lt employs an 
r.f. stage, a mixer-oseillator, one i.f. stage, 
a diode detector, and a cathode-follower 
output stage. The power supply uses a 
selenium rectifier with RC filtering. Since 
we actually build every kit that we review, 
we can truly say that this one is simple 
and straight! onva.rd, and can easily be 



built in one evening. Had we started Irani 
scratch with all the parts aud a schematic, 
we might have followed a slightly different 
urder in placing sonic of tho wires than is 
outlined in the kit instructions, this is 
likely to be the result of one person's 
opinion instead of another's. Suffice that 
the unit, when completed, worked perfectly 
from the beginning, and the alignment of 
i.f. transformers was correct for optimum 
performance in both broad and narrow 
positions. 

Few modern test oscillators have a fre 
(piBiicy-modulated r.f, output in the AM 
range, but the old KOA Model 150 test 
oscillator — now about twenty-five years old 
— was hauled up out of "archival storage" 
arid put to work on this model. After check- 
ing the original alignment of the i.f. trans- 
formers— to make sure that they were, as 
the factory claims, adjusted so that no 
further alignment would be required by the 
constructor — tho band width in the broad 
position was observed on a 'scope. As 
originally set up, the curve indicated a pass 
band 18 kc wide, (down 6 db> which ifi 
adequate for the specification of 8500 cps 
for the audio spectrum. 

In aetiril listening, this tuner was found 
t'i be superior to any conventional super 
heforodyns not equipped with some means 
tor broadbanding, and on tho average 
broadcast did not seem to be appreciably 
different from the FM affiliate, with respect 
to frequency response. On stereo broad- 
casts, there was a definite improvement in 
the broad position over the narrow, aud 
the two channels appeared to be identical. 

Just to review theory a little, it is a 
characteristic of two coils that when they 
are tuned to the samo frequency aud 
coupled together to a critical amount, the 
response curve is single-peaked, with sym- 
metrical sides. When the amount of cou- 
pling — either by decreasing tha spacing 
between the coils, or inductively such as by 
wrapping a few turns of one coil around 
the tfther, or by introducing some common 
capacitance as is done in the Arkay kit — 
the response curve takes on a double peak, 
with a spacing depending on the amount 
of oviercoupling. If too great, there is a 
pronounced dip at the center of the top of 
the curve; if correct, the curve is practi- 
cally flat topped. This avoids the sideband 
cutting that produces the usual response 
heard from tuners that are too sharp, and 
resnlts in improved audio quality, D-28 
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Fig, 5. Schematic of the Arkdy AM-5 broadband AM tuner kit. Conventional selenium power supply not shown. 
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COMPARE 



STEREOPHONIC 
AMPLIFIERS 
WITH ALL 
OTHERS! 



PILOT PROVES you can have highest quality at low cost 
with a superb 40-watt stereophonic amplifier at $89.50 — 
and an equally superb, more powerful 70-watt stereophonic 
amplifier at only $139.50. How can Pilot do it? It is more 
than Pilot's 40 years of electronics expcricncc.wior^ than 
Pilot's dedication to engineering for uncompromising qual- 
ity... and more than Pilot's painstaking quality control in 
produciion. Combine all of these with the fact that Pilot 
builds every component completely within its own plant, 
•and you can readily understand how Pilot can offer true 
quality components at the lowest possible prices. 

We invite you to examine the specifications of these twOj 
sytttim engineered, basic Pilot stereo amplifiers. And, read 
in your favorite technical magazines how highly the experts 
in the field rate them. Think, too, how much quality must be 
built into Pilot's integrated stereophonic preamplifier- 
amplifiers, deluxe stereo preamplifier and deluxe stereo- 
phonic tuners and tuner-preamps ! They, also, are systems 
engineered— designed at the outset to be used together for 
matched performance of the highest caliber. Only with 
Pilot can you get more quality at every price. 



THE PILOT 




■mm 



IIS VAC 
S AMP 
S<50 
WATTS 
TOTAt 



O 

t-UNVENJCNCE OUTLETS 



It 



FUSE 




PHONO MOTOR 



SOCKET 
FOR 
PILOT 
MODEL 
JIO 



the pilot 232, a superb 40-watt stereophonic amplifier, offers the clean 
response and freedom from hum you would expect from the leader in 
its price and power class! Its output transformers are of special, high 
■efficiency design with interleaved windings and grain-oriented steel for 
maximum power response. The 232 is equipped with an H-pin socket 
to power the PILOT 210 stereo preamplifier. With the 210 connected, 
and a record changer plugged into the 5-pin RC power socket, the 
entire system will, at the user's option, turn off automatically with the 
changer. Power Output: 40 watts total; 20 watts per channel on music 
wave forms (program material). 80 watts peak. 17 watts per channel 
continuous, undistorted. Frequency response: Flat, 20 to 20,000 cycles. 
Harmonic distortion: 1% at full output. Hum: 90 db below full power, 
Output impedances: 8 or 16 ohms. Sensitivity: 1 volt for full power oul- 
put. Eight tubes including four EL84 power output tubes.. Size: W/i" 
long x 5VS" high x 5" deep. Wt. 20 lbs. Supplied with enclosure. $89.50 

THE PILOT 560 has every feature of the 232 plus greater power, lower 
distortion and, individual bias and balance controls to accurately match 
output tube characteristics. Power Output: 70 watts total; 35 watts per 
channel on music wave forms (program material). 140 watts peak. 30 
watts per channel continuous undistorted. Frequency response: Flat, 
20 to 20,000 cps. Harmonic distortion: Vi% at full output. Hum: 90 db 
below full power. Output impedances: 8 or 16 ohms. Sensitivity: .8 volt 
for full power output. 9 tubes including four EL34 power output tubes. 
Enclosure supplied. 15%" long x 5Va" high x 7»* deep. 35 lbs. $139.50 

WRITE TODAY FOR COMPLETE PILOT COMPONENT CATALOG 



9 jmm 



£"*NNEL A SPEAKER «JPW MOTQH 




CHANNEL £ 3P£*K£R 







PILOT SYSTEMS-ENGINEERED COMBINATIONS 




210 PREAMP, $89.50 



2 16- A PREAMP, $199. 50 
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890-A STEREO TUNER, .$289.50 260 AMPLIFIER, $139.50 
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1. HI-FI IN STEREO 

Marches from the Operas. (Damnation 
of Fa us!, Carmen, Prince Igor, Marriage 
of Figaro, Meistersinger, etc.) Virtuoso 
Symph. of London, Winograd. 

Audio Fidelity FCS 50,008 (stereo) 

Tlds, rather to my surprise, turned out to 
lir> the. outstanding disc in the ouSivf' Audio 
Fidelity initial release in the "First. Coiiii»i- 
neni" «er!e& 

You'll |j»T(lou mo if I Suggest that llifi trui; 
First Component in any musical recording in 
not t.Iio record Itself, as A-F maintains, but 
the music. Here is a tine collection ol' wur- 
horxo nt.-ifches calculated to bore anybody to 
tears if played in loss than superb styling 
ami, by golly. I .found every one of them a live- 
lier.:, foil of good ploying; rhythmically vito). 
This record is worr.li its salt in 100 percent 
musical tonus, HgaiiiHt cnonumisly largo com- 
petition In the catalogues, ami us I say, 
nobody svos mort surprised than I. The fact 
that the di»c is super-hi-fi as well is. for me, 
unite secondary, though (.leasing. 

It's Winograd. the conductor, I presume. 
He is a relatively young man. still on tin; 
way up, waster of u splendid series of rather 
specialized recordings in (lie classical field 
for M-G-M'. This was surely a big opportunity 
for him, ami lie proves here Mint lie Is. a 
wider, more versatile conductor fhiin one 
might have thought from the scope of the 
Nf-fi-M series hs far as I heard it. 

It is immediately clear, as wi listen, that 
Winograd 1ms no intcuiion of turning out 
it mere hi-fi potboiler. The musical marches, 
after all. are distinguished music- from many 
big minds, their only failing being a too-great 
familiarity &u(1 consequent degradation to the 
war-horse level. This record snatches them 
right out again. Highly recom mended on nil 
eon nts. 



Tchaikowsky: Symphony VI ("Palhel- 
iqoe"). Virtuoso Symph. of London, Wal- 
lenstein. Audio Fidelity FCS 50,002 

flere'« the kingpieoe of the A-F opening 
collection and, I'm sorry to say, I find it ou 
the dull side, if very Til in i.ho fi and speak- 
ing purely technically— an unusual lour tti: 
Sorcu of disc cutting, probably of consider- 
able, imp or tan ce in marking out new terrt- 
fcory foe (he disc process. 

Those records, the hew Audio Fidelity Firsr. 
Component Series, arc clearly intended as 
spectacular technological hi-li rather than 
significant music. Yon earl tell ibis merely 
by looting inside the allniin folds and noting 
the. proportions of the Technical write-up 
musical : (he music comes off a poor second 
in sheer area of black print, Nothing wrong 
with this — unless you happen io find the 
music of some significance. If you are mainly 
Interested in the fi, Audio fidelity is doing 
you a technical service thai. is. indeed, a 
ral(ow-np on the company's initial stereo 
conp. the famous stereo disc of December, 
lf)o7. that set the whole stereo movement 
under way :i year ahead of itself ! The only 
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i rouble yon may enconiiler licie is purely 
technical : the odds arc considerable that you 
won't, he able to play the disc suceessfully 
witli your present set up. If this intrigues 
rather than annoys you. so much the bei.tc.rl 
And without any doubt. Audio Fidelity is on 
solid ground if ii disclaims responsibility, in 
ease of non-pbiyitig. Our equipment Ahoith) 
be better and probably will bo, If it isn't yet. 
These records look to the future. But they 
are tough hntdes to cope -with, right now. 

Music*' Wnllcustem is the log Caleb iu the 
now Audio Fidelity- artist stable and the idea 
of snagging hint was good enough. lie is an 
experience 1 1 major conductor who hasn't bten 
too busy these JnBt days, lie has lots to say 
and has said it with profound effect, notably 
in bis famous Willi broadcasts of, years ago. 
among the very llrs.t "high brow" broad- 
casts to attain national importance. But un- 
fortunately, Watlimtstofu is too nice a gay, 
too accommodating, for this assignment. 1 
can't believe timi Audio Fidelity's 100 per 
eent ttouventiortftl, entirely unimaginativt- 
ebolce of itinsie repertory could have pleased 
tiie eoniTuetor of tin' iirsf Rach Cantata broad- 
casts ever heard in the U.S. The. result, here, 
is" the least distinguished "fatto'tupie" re- 
cording pver to hit the market, hi fi or no, 
I I'm as though Wnllenslein (I'm guessing) 
had said, I'll do toy best ... It is. indeed a 
fine Qppori Unity, but if onl.v . . , and tiic 
thougbi went no further. 

The innsie Is accommodating;, pleasant, 
without drive and often sounds unrehearsed, 
with hits of shockingly sloppy ploying show- 
ing through I be generally good ensemble, jSo 
fire : the musicians are just going through 
proper motions. The Inst movement seems 
particularly desiccated to inc. It really sounds 
as if W. j u st doesn't like U'eholkowsky-— and 
old Tchnikowsky is uoi a man lo take half- 
measures in the playing, , . 

Enuf said. 1 only hope that Audio Fidelity 
will show in its future classical offerings the 
sort of enterprising individuality it has been 
so well known for in its "popular" lines ! 
loved 'em, hut I don't like this. 

Ravel; Bolero. Bizet: Carmen Suite. Virtu- 
oso Symph. of London, Wallenstein. 

Audio Fidelity FSC 50,005 (stereo) 

Well, well ! To Willi those complicated 

and indecisive lerrus that measure, stylus 
compliance— 1 limes sits to the minim some, 
thiog-or-ollier. I've just devised my own com- 
pliance iiieiiKurPiiieut, rigid on" this record. 
It's culled the H.F.. the Bolero Factor, and is 
determined ever -so -simply by measuring the 
number of millimeters from the final, inside 
groove at which your pickup stylus says 
UNCLE ! It'll say it. all rinht, and loudly. 

Most of mj si.ylj I tried several — gave 

up the ghost and yelled UXCLE! at aronud 
B-F. 30, well over on in<-h from the end of 
the side. T defy you to lind one stereo set -up 
in a thousand that will ploy tills Bolero 
straight In to B.F, 0. (he final irroove on 
side i. 

"Carmen" is slightly milder, not having in 
its musical lumire quite the same progressive 
index of iuoreasiue loudness chnrocteristle 
of the Bolero. Mr. VValletisteih does a 
straightforwnrd Job on the suite, quite in- 
distinguishable from at least two dozen other 
straightforward jobs I've heard. 



Offenbach; Gaile Porisienne. Khachatu- 
i'ian; Gayne Ballet Suite. Boston Pops, 
Fiedler. RCA Victor LSC 2267 RE (stereo) 

Same music, same orchestra as KCA's 
steroo disc of last summer. LSC 1817, itn.l 
you may wonder why a new version so soon V 
A number of good reasons. The old "Gaitt?." 
taped in sieroo around IPoo, a superb 

two-track job : this oio* Is au even better 
rbree-t r'ne.l; recording and the difference is 
clearly nolieenble on direct comparison. Noth- 
ing wrong nt all with the earlier one^ — not 
witli such a marvelously lilting perforio-.ince 
and such brilliant acoustics and due mike 
pb-knp. But the new version, doubtless made 
to the same spot, has a grenler dynamic, 
rang", a larger and mure lciiltstlc hnll-scnsc. 
and a sharper, clearer cut. Also a more 
iialuv.-il sjir-aid cd' the ntuslciil instruments. 

Hut maybe the biggest technical advance 
here is the compression of two ^ides Into 
oiie-and-.i-h.-ilf. with no olwervable loss of 
quality, allowljug room for the 'liayno" 
suite In addition, wberc tiie curlier stereo 
disc had "Guile," alone. This in effect, note 
well, reduces the cost of this stereo music 
by around 23 percent and If you can hear any 
sacrifice In the sound ^utility in the new 
record, I can't. 

In matter such as this, KCA Victor tradi- 
tionully exercises admirable caution and coii- 
sorvntisiii. The earlier version was one of 
the vary first stereo discs available and yet 
it remains on entirely satisfactory job today 
---even with original recording that is some 
four years old. The additional running time 
Of the newer disc tvos added only when qual- 
ity could be maintained at a high par, I'd 
suggest these two as permanent, demo discs 
for anyone who is interested in showing off 
the solid progress of stereo disc during its 
first commercial year. 

P.S. Again don't underestimate the Bos 

ton Pops Itself! There Is nothing— absolutely 
nothing— to compare with the Fiedler zest 
and lightness of touch, the Popsian polbih. 
humor, lift and sheer accuracy of perform- 
ance, in this sort of music, as played by Ui» 
Pops orchestra. 



Copland: Billy the Kid; Statements for 
Orchestic. London Symphony, Copland. 

Everest SDBR 3015 (stereo) 

Fvcrest has made an impressive beginning 
with its new catalogue and this is perhaps a 
good sample of the kind of thinking that 
dominates the new company at the moment. 
An easy, "popular" classical piece, "Billy th.- 
Kid." (bur an important one") i> coupled wiili 
u less well known work by the some man, an 
interesting piece, aud the whole is set down 
in records by the composer himself, adding a 
special appeal that raises this recording up 
to an even importance with others, such as 
the excellent recording of "Hilly" by Momm 
flonld for KCA Victor. 

"Billy." with its cowboy Sengs, was one of 
the earlier of the folksy Copland ballets and 
.it never falls to please. "Statements," a 
Merles of short pieces with adjectival titles - 
Cryptic, Dogmatic, Subjective, etc. — come 
from the very beginning of the new and 
popular Copland, composed In the early Thin- 
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tics. cvou before "Kl Salon Mexico," rhe first 
0/ the well known works, it has the sparse, 
steely sound of (he late Twenties still, but 
since we nil know Copland's Inter niusic so 
well now, it turns out for our ears to lie 
a lot leas tlian forbidding. 

The English performers aren't quite as 
crisp hi thin American idiom us Morion 
StotUfsj boys, lint; moxtly tlioy do very well 
indeed. Lovely, Kirn:ght for ward .stereo. 



Tchaikowsky: 1812. (Original Scaring). 
Caprieclo Italian. Minneapolis Symphony, 
Univ. of Minn. Brass Band, Bronze can- 
non . . . Bells . . ., Comment by Deems 
Taylor. Mercury SR 90054 

I hute to say so, but this repeat lahor-of- 
love by Mercury's entire staff leaves me 
slightly chillier than cold. Frankly, 1 think 
the whole thinff Is childish, though quite in - 
nocous, to be sure. 

I can say this simply because, for all the 
nohle effort that went into the project (in- 
cluding TchaikoWSky's), Ihe stuff juat doesn't 
sound like anything but a potboiler, on rec- 
ords — and never can. Too many riling £oiti£ 
on at once, at too many dynamic lcvelM, in 
too many arens of attention-demanding sound. 
N'et result is just plenty of noise and not very 
Impressive noise cither, utiles you whouip 
It up to deafening proportions. 

The cannon -shots, which took such stu- 
pendous efforts to record, are just a lot of 
booms lost In the general confusion. The hells 
are hells, but the cannon and the music (in- 
cluding the brass bajid) gel in their way. TO 
like tlie bells fine by themselves and the can- 
non, too. Also the brass baud, and the orches- 
tra. Toiretner, they are n sonic mish mash. 

The sudden lowering of the gain, clearly 
nndible, just before rhe ennnnn starts (o 
boom (I tli in k that's whore it was) merely 
proves toy point. Here you have the biggest 
darned agglomeration of musical noiKo pro- 
ducers ever assembled and with a turn of 
an engineer's wrist you take fltc whole thing 
down a couple of dozen, [legs (dbs.) in order 
to allow a mere cannon to enter, at no louder 
level than was nlready blooojlng forth before- 
hand The cannon, by rights, should knock 
everything in sight for a loop, but in order 
to do that you'd have to run Ihe combined 
hells, orchestra etc. at a whisper, before-hnnd. 

Maybe I'm not being very accurate but my 
feelings nre vera accurate. Try it if you wish 
and see for yourself. Yon probably have al- 
ready, if your system Is big enough. 

Jozz in % Time. Max Roach Quintette. 

Mercury SR 80002 (stereo) 

Billy Eckstine, Sarah Vaughan Sing the 
Best of Berlin. Mercury SR 60002 

Mercury has me on its jazsj-pops list for 
stereo and though I can't review the stuff 
regularly (see Mr. Hobertson's department) I 
do enjoy listening now nnd then — and am 
grateful for the chance to compare ja-/.z-pops 
stereo technique with classical, the appronch 
being interestingly different. 

Bekstlne and Vaughan. for instance, arc 
squarely in Chnnnel A and Chnnnel U, each 
one about ten times life size, each virtually 
Inaudible in the opposite channel. They are in 
your speakers, inside your room, to all intents 
and purposes. The effect is obviously a good 
one and the duet principle in musical tcmiH 
is enhanced no end" by such treatment. It 
could he used more often. I should think, in 
opera of rhe classical sort — given two singers 
that could properly be heard at close range. 

The Max. Roach Quintette waltz-time Jnzz 
offers a neat and imaginative solution of the 
recording problem Involved when st> few in- 
struments play, all on terms of equality in- 
cluding the percussion. The solo parts again 
are usually taken "in" the right or left 
speaker or very close behind each, as you 
listen. The percussion la generally in the 
middle nnd back a bit, rounding out an 
audible half-circle from one speaker around 
to the other. The skill with which the inter- 
vening three-dlmensionnl space is Joined up 
for the ear, tied at each end to the speakers 
themselves but extending smoothly around 
and in hack between thoni, Indicates Mer- 
cury's know-how. This Rort of thing, again, 
could be better done than I've heard it In a 




UNMATCHED MUSICAL CLARITY 

delicately balanced by 176 "strings" 



Each radiating element of JansZen Elsctrostatic Speakeis contains 
176 push-pull sheathed conductors. This dual array of "strings" 
is the most durable and efficient ever patented. Without any chance of 
electronic breakdown, it provides uniform opposing forces to move 
the sensitive diaphragm with the same amplitude and in the 
same phase over its entire area. Like a true piston, the diaphragm 
behaves as if it had neither stiffness nor mass— in short, as if it were not 
there at all. This enables the JansZen to precisely recreate the acoustic 
pressures recorded by the microphone without unnatural coloration. 



Model 65 Electrostatic Mid/High Range Speaker 

Using two of the JansZen Electrostatic elements 
with a built-in high-pass filter, this' remarkable new 
speaker combines all of the advantages of the model 
130 but with 60° dispersion. Gives absolutely 
clean response to 30,000 cycles. $85— $91.50 
depending on finish. Slightly higher in West. 

Model 130 Electrostatic Mid/High Range Speaker 

For those who insist on the most gracious sound 

attainable, only this original JansZen model will suffice. 

Excellent for multiple woofer systems. 

Contains four Electrostatic elements individually 

tested for distortion and matched within 1 db for s 

output. Room-filling 120° dispersion 

to 30,000 cycles. $161— $l'ff8 depending on finish. 

Slightly higher in West. 



mi 





JansZen 



*inclvdir>g designs i>v A rthur A . Jmuzen 

made exclusively b>i NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Div.: 25 Warren St., Ncto York 7, N. Y. Cable: Simontrice. N. Y. 



AUDIO • APRIL, 1959 



51 



AUDIO * APRIL, 1959 W 



www.americanradiohistorv.com 



Low-Cost Hi-Fi with the 
SOUND ECONOMY 




STENTORIAN 

LOUDSPEAKERS 



THE SOUND THAT 5TANDS ALONE . . . 

Nnw, with W/n Stentorinny, you crm enjoy 
hiL'h-quality high fidelity at unbelievably low, 
low cost! 

Ma nuf iicturcd in finrjland by vvovld-re- 
nownerl Whitelcy Eject i-icrd Umbo Company 
--■ originators of the first commercial per- 
Tn:ii;cnt milpnfl loudspeakers its 1927 — 
Stcntovians nrovide .-\ beauty and realism that 
has won the unqualified in-.iise of nearly 
every leading audio critic and user, both hove 
and abroad. 

lint }t£<irhirl t$ hclievintj.' Refer the "W/n 
Stentorian* at youf very first opportunity 
. . . anil discover for yourself why these 
distiTicoisbed units are the tending low-cost 
si icakors in the v.vnld today. 



STENTORIAN EXTENDED RANGE SPEAKERS 

15" STENTORIAN WOOFER Model HF 1 514 ..IffiM r 

Response, 25 - 4.000 cps.; bass re- * u0 ™"t 

sonance, 35 cps.; power rating, 25 

Walts; 10 lb. Alcorr-ax Magne! System 

List $149.50 $89.50 
12" STENTORIAN EXTENDED RANGE 
LOUDSPEAKER Model HF 1214 
Response, 25 - 14,000 cps.; bass re- 
sonance. 39 cps.; power rating, 15 
watts; 5'/? lb. Alcomajc Magnet System 

List $87.50 -S3Z-0U 

Modal KF 810 (8") 

Response, 50 — 12,000 cps.; bass re- 
sonance, 65 cps List $18.25 $10.95 

Model HF 610 (5") 

Response, 60 — 12,000 cps.; bass re- „ QK 

sonance, 70 cps Lisl $11.95 5 <>.3a 

UNIVERSAL IMPEOANCE LOUDSPEAKERS 

WITH 4, 8 t U OHM VOICE COILS 
Model HF 1012-U (10' ) 
Response, 30 - 14.000 cps.; bass re- 
sonance, 35 CPs.; power rating, 10 
watts; 12.000 gauss; 1 lb. Mcamm 

Magnet System List $31.60 $18.95 

Model HF 1016-U (10") 
Response, 30-15,000 cps.; bass reson- 
ance. 35 cps.; power rating, 15 watts; 
16,000 gauss; 3'/2 lb. Alcoma* Magnet 

system List $61.95 $36.50 

Model 812-lf (8") 

Response, 50 - 12,000 cps.; bass 
resonance, 65 cps.; power rating, 10 
watts; 12.000 gauss; 2 lb. Alcomax 

Magnet System List $25.00 $14.95 

Model HF 816-U 

as above but with 16,000 gauss; 3V2 

lb. Alcomax Magnet System List $49.95 $29.50 

STENTORIAN TWEETERS 
Pressure Tweeter Model T-10 
Response. 2000-16.000 cps.; power rat- 
ing, 5 waits; 2Vi lb. Alcomax Magnet 

System List $35.00 $20.95 

3y 2 " Cone Tweeter Model T-359 
Response. 3000-17.000 cps.; power rat- 
ing. 15 waits; 9,000 gauss; 8 or. Alco- 
max Magnet System List $25.00 $14.95 



For complete JiiGfatu/e on these cod many 
other famous Sleniorian loudspeakers and 
audio accessories, see your dealer or vvrlle: 

Barker Sales Company 

339 Broad Avenue, Ridgefidef. N. ). U.S.A. 

Exclusive Silts Agenls lor the U.S.A. ano* Soulh America 
Charier Member; icisl. of High Fidelity Mt(S.. Inc. 

'T/M White fey Cletificof Podia Company 



lot ot "ckiKsR'^l" clv&uabtii" iiiukic, tsr^Cifllly 
of the more niodi'in vark-Cy. Or aojoedniag 
like Stravinsky's "l/lli.stolre <hi Soldat" — 
for A giuiUnr coftii>k*i«£fit of instruments. 

These, iniitien t:illy, ;irc far from tbe 
^lt^lirly gtishy oUI-ia^hioin.U wJilt/es fliAt get 
stuck into (Uiiilo program^ luMwceti (lif: dinio 
liig jay//, numbers. This is semi-progressive 
Jnzt, more or less, and the three-beat time 
IsiV't suppowetl to get in the wny. 1 find thai 
St dnes, a bit. Gots sort of Minpy every once 
in awhile, its tlioiu'lk the luusiciiiDh were ft fil- 
ing to get hiiek into a goorl, solid square time, 
in l\mrs. 

&ti$t - in all »'iie waltz ("Valse Hot") 
elioruB after choviifs. yort of 18th century 
tunc, done up in modern. The percunyion Holo 
— that must be .Roach — in quite faaulou. 1 *,. 
musically and in the stereo. 

Music of Leroy Anderson, Vol. 2. East- 
man-Rochester "Pops" Orchestra, Fennell. 

Mercury SR 90043 (stereo) 
(See also Vol. T, SR 90009.) 

There's; nothing wrong with the stereo here, 
though it is somewlint les-s live thaa, say, 
UCA Victor's IioKton l'op.s sound. The mtisie 
]s another story. 1 was amused rind delighted 
foy Leroy Anderson when the Itoston I* ops 
first put him forth, complete with musical 
typewriter, sleigliltolls, syncopated elooJt. and 
so on ■ I enjoyed him jusi as much in a later 
Decca LI* wirh the composer conduct ing his 
I own orchestra, (ft might as well nave been 
| tfiiss Boston, and perhaps it was, at thatj 

But this Anderson is tame, stuiTy, pedantic, 
played with a kind of effete, nose-In air mau- 
ncr that reeks, to my ear at. least, of con- 
descension. 1 could he wrong — you'd licit er 
listen. But even if t he musicians actually 
loved the staff, their performance has no aip, 
no taste, no imagination. It is cold, accurate 
and dead-pan. 

What's more, some of the Inter Anderson 
items, written presumably after his leap to 
fame and national distritmHon, are pretty Had 
wtuff. ininiiw the nice, simple touch of the 
first pieces and phis a lot of TV-.-ityle dress- 
ing up. Come to think of it. the record ml^ht 
lie best for mood music — hut even mood music 
has to have more punch than this. 



2. AYRES and MADRIGALS 

Dowland: Lute Songs. Russell Oberlin, 
counter tenor, Jos. Ladone, lute. 

Exp. Anonymes EA 0034 

English Lute Songs (Dowland, Morley, 
Campion, Pilkington and others). Alfred 
Deller, counter tenor, Desmond Dupre, 
lute, In Nomine Singers. 

Vanguard BG 576 

JI-?ro nrc two counter tenors, arch-corn - 
lipiitors fin-c to fuce nt lenst In tliis (.■olrinm. 
Obcilin, Ainerieiin. has a lovely liisirnincnt, 
hewn 1 1 fully t mi nod and controlled, rim frilly 
from tenor up into the soprano heights. 11W 
singing olira^i Kounds like Oherlln. do matter 
u-hiit the llm^;il^ — lint then, bo does Alfred 
Deller's sound like Deller. Deller is English. 
has a more personal, less masculine, more 
flexible mid more ''eccentric" voice that 
ranges far up into the soprano nren, otten Is 
produced without any wolihle at all. 

Oherlln 's oboe-like tone ts almost unvary- 
ing, his pitch and mnsiciaiiship uood but not 
distinguished ; he sings tempered pitch, pinno 
tuning, kii to speak-. Dcller's sense of pilch 
is exnuisilc, lii« imislcirmsnlp arid understand- 
ing of tbe music of this period seem to me 
far ahead of Olverlin's, but his highly indi- 
vidual singing can both delight and nunoy. 
Heller is the unpredictable performing genius ; 
Oliertin is the predictable, solidly trained 
stalwart of the art. T;\ke yr choice. 

Beth rueu here employ the alternative lute- 
and-solo form of the English (tong. as con- 
trasted to mo.st of the offerings of the Golden 
Age Singers, who sing in parrs. Both forms 
ore entirely correct. (Sec below) 

Oberlin tends, as often, towards a some- 
what rigid heating-of-thne that makes the 
free-:lowing rhythms of the sixteenth cen- 
tury seem plodding. Not bad here — and his 
tonal beauty in the simple melodies is extra- 



ordinary. Deller personalizes every sons, 
brings nut its essence but somehow tends to 
over-omotionnjiae them. I prefer him even 
so, but those not so familiar with the inusie 
will probably find Oberlin's more conventional 
voice production easier lit understand. 

Assorted variety is afforded by lute solos 
and bv the Tn Nomine Singera. 



Dowland: Ayres for Four Voices, vols. 2, 
3, 4. Golden Age Singers, Julian Bream, 
lute. Ens. of viols. 

Westminster XWN 18761/62/63 

Madrigals by Tomkins and Morley. 

Golden Age Singers. 

Westminister XWN 18764 

Hack in November, I reported on the ncwly- 
cut (RIAA) reissue of two records lu this 
Westminster import series, the first volume of 
Dowlatid and the madrigals on texts .from 
"II Pastor I'ido" by Marenzio and Monte- 
verdi. Now the company looses a posilive flood 
of Golden Age record inu and, if I'm right, 
these weren't included in (he original re- 
lease. Evidently the market is riper now. 

Worth it. The Golden Age group is — or was 
— iu tny opinion the best, the most satisfac- 
tory madrigal group on modern records. These 
singers have an unmatched smoothness and 
precision, they sing musically and with feel- 
ing and excellent diction, their tone Is un- 
usually steady (in spite of some vibrato) and 
the blend, for clear harmony, is better than 
that of any other group I can think of. All 
of which makes their music more than usually 
accessible to the ear. 

The nyre (air) was tn the sixteenth cen- 
tury and early seventeenth simply a song, 
the same melody usually snug to n number of 
verses, though lu the versatile style of those 
ilnys the tune itself was set very flexibly, for 
singing in four parts and/or with inslru- 
inental accompaniment. The songs can Ik? 
doiic with lute or strings, as solo pieces — 
or iu four parts, alone or with instruments. 
That ts the way you'll lind thorn here, nnd 
the soiuewhai novel combination of lute rind 
•■madrigal singer" sound, phis in a few of the 
songs a quariet of viols, mnkes for variety 
where it is much needed. Also, the instruments 
give this music an exotic and more experimen- 
tal sound, far more closely related to the music 
of such as Monteverdi and Scbiitz than those 
who know the liugllsh madrigals would have 
Imagined possible. Most interesting ! 

The madrigal recordings of Tomkins and 
Morley are more in the expected vein — of top 
quality. Just listen to the incredible tungue- 
speed of the "falalaln" refrains iu "My Bon- 
nie Lass She Smileth" and others of the sort 1 
Note, too, the unusually high pitch of the 
singing, thanks to the very high soprano 
singers. 

Final word — don't expect old Dowland to 
charm you continuously for two or three 
hours on a single run-through. These records 
make an anthology ; they are for learning, 
for repent playings. The unobtrusive tunes 
will go In one ear und mostly out the other 
the first time over. Be patient, though, and 
ye shall he rewarded— long before that dia- 
mond stylus wears out from repeated play- 
ings. 



Monteverdi: 

Singers. 



Madrigals. Golden Age 
Westminster XWN 1876S 



Whoa — throw this one in, too, and de- 
cidedly. Almost lost It among my pile of 
records. The superb madrigals of the great 
Italian bring out an unexpected richness and 
warmth In these British singers, and ii: is 
surely the essence of the music itself. My only 
reservation is thai: the Italian diction is not 
as sharp and articulate as It conceivably 
might be — but. after all. you can't have every- 
thing in a package. The blend of sound, the 
phrasing and harmony here, arc just lovely 
and no less. Barring almost no other record- 
ing — possibly the very different French re- 
cordings by Nadia Boulflngei* — these are the 
best Monteverdi jobs I have yet beard. See 
catalogue for contents. 

Tbe recording of the entire series is clean 
but somewhat on the dead side. None of the 
fancy big-echo stnff that enhances the **fi" of 
other madrigal recordings, sometimes at the 
expense of musical propriety. 
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lies, even before "El Salon Mexico," the hirst 
of the well known works. It lias the sparse, 
steely sound of the late Twenties Still; lint 
since we all know Copland's later music Wf 
well now, it ill run out for our ears to be 
a lot less thim forbidding. 

The English performers aren't, quite as 
crisp In this American idiom as Morton 
Mould's boys, hut mostly rliey do *'ery well 
Indeed, Lovely, straightforward stereo. 



Tehaikowslcy: 1812. (Original Scoring). 
Capriecio Italien. Minneapolis Symphony, 
Univ. of Minn. Brass Band, Bronze can- 
non . . . Bells . . Comment by Deems 
Taylor. Mercury SR 90054 

I Imte to any so, but this repeat labor-of. 
lovu by Mercury's entire staff leaves me 
slightly chillier than cold. Frankly, I think 
the whole thing Is childish, though quite to- 
aoeous, to be sure, 

I can any this shuply because, for all the 
noble effort thai: went Into t lie project (In- 
cluding Tcbniiowsky's), tile stuff just doesn't 
sound like anything but a potboiler, on rec- 
ords- — and never can. Too many things going 
on at once, at too many dynamic levels, in 
too many areas of attention-demanding sound. 
Set result is just plenty of noise and not very 
Impressive noise either, uniess you whomp 
It up to deafening proportion 

The cannon shots, which took socli stu- 
peadons efforts to record, are Just a lot of 
booms lost in the general confusion. The bells 
are bells, but tbe cannon and the music (In- 
cluding' the brass band) get in their way. I'd 
like the bells flue by themselves and the can- 
non, too. Also the brass bjvnrt. and the orches- 
tra. Together, they nre a sonic mish-tuash. 

The sudden lowering of the gain, clearly 
audible. Just before the cannon starts to 
boom (I think that's where it was) merely 
proves my point. Here you bave the highest 
darned agglomeration of musical noise pro- 
ducers ever assembled and with u turn of 
an engineer's wrist you take the whole thing 
down a couple of doien pegs (dhs.) Id order 
to allow a mere cannon to enter, at no louder 
level than was already blooming forth before- 
hand! The cannon, by rights, should knock 
everything in sight for a loop, but in order 
to do that you'd have to run the combined 
bells, orchestra etc. at u whisper, before-band. 

Maybe I'm not being very accurate hot my 
feelings are very accurate. Try it if yon wish 
and Bfie for yourself. Yon probably bave al- 
ready, if your system is big enough. 

Jozj tn J /4 Time. Max Roach Qulnfetle. 

Mercury SR 80O02 (stereo) 

Billy Eckstirte, Sarah Vaughan Sing the 
Best of Berlin. Mercury SR 60002 

Mercury has tne on its Jazz-pops list for 
stereo and though I can't review the stuff 
regularly (see Mr. HobertKon's department) I 
do enjoy listening now and then — and am 
grateful for the chance to compare Jazz-pops 
stereo technique with classical, the approach 
being Interestingly different. 

Mckstine and Vaoghau, for instance, are 
squarely In Channel A and Channel li. each 
one about ten times life size, each virtually 
Inaudible In the opposite channel. They are <Vi 
your speakers, Inside your room, to all intents 
and purposes. The effect Is obviously a good 
one and the duet principle tn musical terms 
Is enhanced no end". by such treatment. It 
could be used more often, I should think, in 
opera of the classical; sort — given two singers 
that conld properly oe heard at close range. 

The Max Roach quintette waltz-time Juzz 
offers a neat and In^neinatlve-soltiyon of the 
recording problem involved when so' few in- 
struments play, all on terms of equality in- 
cluding the percussion. The solo parts again 
are usually taken "in" the right or left 
speaker or very close behind each, bb you 
listen. The percussion is generally In the 
middle and hack a bit, rounding oat nu 
audible half-clrole from one speaker around 
to the other. The skill with which the Inter- 
vening three-dimensional space is Joined up 
for tbe ear, tied at each end to the speakers 
themselves but extending smoothly around 
tind in back between them, Indicates Mer- 
cury's know-how. This sort of thing, again, 
could be better done than I've heard It In a 
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UNMATCHED MUSICAL CLARITY 

delicately balanced by 1 76 "stri ngs" 



Each radiating element of JansZen Electrostatic Speakers contains 
176 push-pull sheathed conductors. This dual array of "strings" 
is the most durable and efficient ever patented. Without any chance of 
electronic breakdown, it provides uniform opposing forces to move 
the sensitive diaphragm with the same amplitude and in the 
same phase over its entire area. Like a -true piston, the diaphragm 
behaves as if it had neither stiffness nor mass— in short, as if it were not 
there at all. This enables the JansZen to precisely recreate the acoustic 
pressures recorded by the microphone without unnatural coloration. 



Model 65 Electrostatic Mid/High Range Speaker 

Using two of the JansZen Electrostatic elements 
with a built-in high-pass filter, this remarkable new 
speaker combines ail of the advantages of the model 
130 but with 60* dispersion. Gives absolutely 
clean response to 30,000 cycles. $86— $91.50 
depending on finish. Slightly higher in West 

Model 130 Electrostatic Mid/High Range Speaker 

For those who insist on the most gracious sound 

attainable, only this original JansZen model wilt suffice. 

Excellent for multiple woofer systems. 

Contains four Electrostatic elements individually 

tested for distortion and matched within 1 db for ~. ^ 

output. Room-filling 120.° dispersion 

to 30,000 cycles. $161— $1$! depending on finish. 

Slightly higher in West. 





Jans/en 



Hncludinii designs by Arthur A. Janszert 

nude exclusively by NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 

Export Div.: 25 Warren St., New York 7, N. Y. Cable: Simontrice, N. Y. 



NEW 





COMPONENT 
STEREO 
SERIES 



FCS50,013 




Wm 

HST COMPONENT S E S I E S 



FCS50,000 



STATEMENT OF POLICY 

PLEA8E READ CAREFULLY 

Axiom: The first and most important component of a High Fidelity Stereo- 
phonic phonograph nystem is the phonograph record. 

It is a little known fad th;it until now the dynamic range of phonograph records 
has been restricted hy the inadequacies of certain cartridges and pick-op .-irms. 
Since this new series was successfully recorded with tremendously increased 
dynamic range and since Audio Fidelity does not wish to compromise the full 
potential of this recording project to accommodate inadequate equipment, we 
announce with great pleasure and infinite satisfaction the new Audio Fidelity 
First Component Series*. 

Since Audio Fidelity desires to raise still further the high quality standards of 
its product and to maiutai nthc Highest Standard of High Fidelity in this industry, 
we decided to increase the dynamic and frequency range, and level of sound of 
the records in this new series — and state therefore that we ran certify only the 
highest quality cartridges and arms to track the First Component Series. We do 
not recommend that yon liny these records unless your equipment is of the first 
rank. If you are in doubt, the Audio Fidelity Frrst Component Stereo Test Record 
(FCS $0,0001 provides a ready means of determining the tracking ability ol your 
high fidelity stereo equipment. The following arms and cartridges have been 
found hy Audio Fidelity to be capable of tracking its First Component Series 
records : 

ARMS: Audax-KT-16; Elac; ESL-310S. P-100; Fairehild-282; Garrard-TPA/12; 
G. E.— TM-2G; Grado; Gray 212; Pickering 196; Rek-O-Kut S120. S-160; Shure 
Dyneric. Weathers Stereo ramie Pickup System, arm and cartridge MC-1. 

CARTRIDGES: D\naco B & 0 Stcreodyne: Elertrovoire Magneramic 21-M ; 
General Electric pC-5, GC-7; Grado; Pickering 371; Srott-London 232; 

matched arm and cartridge; Shure M3D Professional ''Dynetie"; Stereolwin (Elac) 
200; Weathers Stcreoramio Cartridge C-501 ; Fairchild 232 

FRFf ; WRITE FOR CLASSICAL BROCHURE & TECHNICAL DATA 

AUDIO FIDELITY, INC. 770 Eleventh Ave.,New York 19, N.Y. 

©AUDIO FIDELITY. INC. 1959 *REG. APPD FOR 
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Low-Cost Hi-Fi with the 
SOUND ECONOMY 



of 



STENTORIAN 



^ 

THE SOUND THAT STANDS ALONE . . . 

Now. with W/B Slciilonons, you fun enjoy 
hieh-qipjlty high fidelity at unbblicynbly low, 
luw cast I 

Manufaeiuve/l in Enalund by wurld-re- 
no*n«l Whiloley Elcctrionl Itadlo L'ompnnv 
— ovinia ntovs of the first commercial y»er- 
mnnent masrnot. )oti<lsj> enters in 1!*27 — ■ 
Slentorians provide ft beauty arl'l rcrdism that 
lifts won the v no.uali fieri T'i'itise of nearly 
every leurlinK audio critic KtUl Utfer. both here 
nnd abroad. 

Hut htarin/j H hclicui-ny'. Henv the VvVB 
Stentorians at your very first oVM'UI'tunity 
. . . nnd discover /or yoin^clf why Ihcae 
distinguished units Hro the Ie!ldin"PJ low-rosl, 
speaker* in the worbl today. 



STtNTORIAN EXTENDED RANCE SPEAKERS 

15" STENTORIAN .W0OF£R Model Hf 15r4 ..Sh, 1 , f 

Response, 35 - 4,000 cps.; bass re- ™ „ t r * 

sonance, 35 cps.: power rating, 25 

watts; 10 lb. Alcomax Magnet System ... 

List $149.50 $89.50 
12- STENTORIAN EXTENDED RANGE 
LOUDSPEAKER Model HF 1214 
Response, 25 - 14,000 cps.; bass re- 
sonance. 33 cps.^ power rating, 15 
Walts; 5Vi lb, Alcomax Magnat System . 

List 587.50 W-av 

Muriel HF BIO (B"j 

Response, 50 - 12,000 cps.; bass re 

sonance, 65.eps List $18.25 510.95 

Model HF 610 (6") 

Response. SO — 12,000 cps.; bass re- t 

sonance, 70 cps List $14.95 $ B.95 

UNIVERSAL IMPE0ANCE-L01I0SPEAKERS 

WITH 4, 8 & 1B.0HH VOICE COILS 
Model HF 101 2-UttO ") 
Response, 30 - 14,000 cps.; bass re- 
sonance, 35 cps.; power rating, 10 
watts; 12.000 gauss; 2 lb. Alcomax 

Magnel System List $31.60 $18.95 

Model HF 1016-1) (10 ') 
Response, 30 15,000 cps.; bass reson- 
ance. 35 cps.; powe- rating, 15 watts; 
16;000 gauss; IVi lb, Alcomax Magnet 

System .List $61.95 $38.50 

Model 812-1) (8") 

Response, 50 — 12,000 cps.; bass 
resonance. 55 cps.; power rating, 10 
watts; 12,000 gauss; 2 lb. Alcomax , 

Magnet System List $25.00 $14.95 

Mode! HF 816-1) 

as above but with 16,000 gauss; 3V4 

lb. Alcomax Magnet System List $49.95 $29:50 

STENTORIAN TWEETERS 
Pressure Tweeter Model T-t<l 
Response, 2000-1S.OCO cps.; power rat- 
ing. 5 watts; Vh lb. Alcomax Magnet 

Syslem List $35.00 $20.95 

3>A" Cone Tweeter Model T-359 
Response, 3000-17.000 cps.; power rat- 
ing, 15 watts; 9,000 gauss; 8 oz. Alco- „ 
max Magna! System .List $25.00 $14.95 



for complete literature on thai* and roony 
other famous Stentorian loudspeaker* and 
audio occ^fior \m&, im your dealer or Wfltoi 

Barker Sales Company 

339 Brood Avenue, Mdgefield, H. J U.S.A. 
Inclusive Salej Agenls lor IriK U.S.A. and Soott^ Americ4 
Ctiarlei Member; Inst, of High Fidelity Mlts,, in. 

Fleclricol Radio Company 



lot of "classical" chamber music, especially 
of tlit 1 more modern variety. Or something 
like Stravinsky's "I/IIlxtolre dp Soldat"— 
for a Moiilar complement of instruments.. 

These, incidentally, are fur from the 
slightly tushy old-fashioned waltzes tint get 
stuck Into dance programs between the darn- 
ing Jazz numbers. This Is semi-progressive 
jazz, wore or legs, and the Three-beat time 
Isn't supposed to get in the way. I llnii tltat 
it dne*, s Hit. Oew sort of Itrapy every once 
In awhile, (is thoufilt the musicians wort- itch- 
ing to per UhcJt into n good, solid srjimiv time, 
in Tours. 

Side 2 is it 11 out* waltz ("Vote Hot") 
chorus after drums, sort of 18th ctutury 
time, done up In modern. The percussion solo 
— thi.t must be Roach — Is quite fabuloua, 
musically and iu the stereo. 

Mus'tc of Leroy Anderson, Vol. 2. East' 
man-Rochester "Pops" Orchestra, Fennetl. 

Mercury SR 90043 (stereo) 
(See also Vol. ],SR 90009.) 

Thure's nothing wrong with the stereo liore, 
tlio;i;b It is Bomcwbut less live tlinn, any, 
LiCA Victor's Boston Pops sound. The music 
is nu<»rher story. I was mutijo.'d oiul delighted 
by I,croy Audornou wheu the Boston l J ops 
rlrst put him forth, complete with inugicitl 
typewriter, fileiglibellH, syncprwited elocli. And 
so on ; I enjoyed him Just os much In a litter 
Decea. LP with the composer conducting his 
own urcbcstrn. (It might ns well bavc been 
the Boston, and pci'liiipx It won. at that ) 

But thin Anderson Is tame, stalTy, pe.duntic, 
ployed with a kind of ofXeto, nose-iu-alr man- 
ner chat recks, to my ear at least, o? con- 
descension, 1 could he wrong — you'd better 
listen. But even if the murileians actually 
loved the stuff, their performance has no zip, 
no ttiSfo. uo iuiiigliiiitiori. Tl is cold, accurate 
and dead-pan. 

VVhat's more, some of the later Anderson 
items, written presumably After his Imp to 
fame and national distribution, are pretty sad 
stuff, luiuus the nice, pimple touch of the 
tlrnt pfeecs and plus a lot of TV-style dvens- 
iug up. Come to think of It. the record nii^ht 
be beet for mood niti9lc — *iut even mood muiiie 
lias to have more punch than this. 



2. AYRES and MADRIGALS 

Dowland: Lute Songs. Russell Oberlin, 
counter tenor, Jos. Ladone, lute. 

Exp. Anonymes EA 0034 

English Lure Songs {Dowland, Morley, 
Campion, Pllktngron and others). Alfred 
Deller, counter tenor, Desmond Dupre, 
lute, In Nomine Singers. 

Vanguard BO 576 

Here are two counter tenors, nrch-coui- 
petltora face to face at lead! In this column. 
Oberlin, Auietlcun, has a lovely instrument, 
beautifully trained and controlled, ranging 
from tenor tip into the soprano heights. IIIu 
singing always sounds like Oberlin, no matter 
what the music — but then, so does Alfml 
Deller's sound like Detlcr. Deller Is English, 
has n more personal, less masculine, more 
flexible and more "eccentric" voice that 
ranges far up Into the soprano area, often Is 
piddneed without any wobble at all. 

Oberlln's oboe-like tone Is almost unvary- 
ing, his pitch and musicianship good but not 
distinguished; he Bings tempered pitch, piano 
tuning, so to speak. Deller's sense of pitch 
is exquisite, his musicianship nnd understand- 
ing of the music of this period seem to me 
far ahead of Oberlin's. but h!s highly indi- 
vidual sinking can both delight and annoy. 
Deller is the unpredictable performing yenltis : 
Oberlin is the predictable, solidly trained 
stalwart of the arf. Take yr cholte- 

Both men here employ the alternative lute- 
and-solo fortn of the English song, as con- 
trasted to most of the offerings of the (lolden 
Age Singers, who sliur in parts. Both forms 
are witlrely correct. (See below) 

Oburlln tends, us often, towards « some- 
what rigid beatiiig-of-tirae that makes the 
free-llowing rhythms of the sixteenth cen- 
tury seem plodding. Not bad here — and his 
tonal beauty in the simple melodies is extra- 



ordinary. Deller personalizes every song, 
brings out its essence hot somehow tends to 
o\tr-euiotlonaliKe thcni. t prefer, him -even 
so, but those not so familiar with the uuisic 
will probably find Oberllo's more conventional 
voice production easier to understand. 

Assorted variety is afforded by lute solos 
jiud by the In Nomine Singers. 

Dowland: Ay res for Four Voices, vols. 2, 
3, 4. Oolden Age Singers, Julian Bream, 
lute. Ens. of viols. 

Westminster XWN 187&l/62/ 6 3 

Madrigals by Tomkins and Morley. 
Golden Age Singers, 

Westminister XWN 18764 

Buck in November, I reported on the newly- 
cut, (RIAA) reissue of two records in this 
Westminster Import series, the first volume of 
Dowland aud the madrlgols on texts from 
"II I'astor Fido" by Marenaio and Monte- 
verdi. Now the company looses a positive flood 
of Oolden Age recording und, if I'm right, 
these weren't included In the original re- 
lease. Evidently the market i« riper now. 

Worth It. The Golden Age group is— or was 
— in my opinion the best, the most satisfac- 
tory madrigal group on modern records. These 
singers have an unmatched smoothness and 
precisian, they sing musically aud with feel* 
lug aud excellent diction, their tone is un- 
usually steady (iu spite of sonic vibrato) and 
the blend, for clear harmouy, Is better than 
that or any other group I can think of. All 
of which makes tlielr music more than iwuully 
accessible to the car. 

The nyre (air) wan In the sixteenth ccu- 
tttry and curly seventeenth simply a song, 
the same melody usually snug to n number of 
verses, though iu the versatile stylo of ihose 
days the tunc itself was set very flexibly, for 
singing in four parts find/or with Instru- 
mental accompaniment. The. songs can be 
done with lute or strings, as solo plecw — 
or In four parts, alone or with lustruments, 
Tlmt Is the -way yon'll 8nd them here, and 
the somewhat novel combination of lute and 
"madrigal singer" sound, plus In a few of the 
songs a quartet of viols, makes for variety 
where it Is much needed. Also, the Lustrnmentd 
give this music on exotic and more experimen- 
tal sound, far more closely related to the music 
of such us Monteverdi and Schtlts thau those 
who know the EngUsh madrigals would have 
imngined possible. Most jntcresting ! 

The madrigal recordings of Tomkina and 
Sforley are more in the expected vein — of top 
onnliryw Just listen Ccf tUe iiieredible taugrto- 
speed of the- "falalala" refrains In ''ify Bon- 
nie f,riss She Smlleth" and others of the sorti 
Note, too. the unusuoUy high pitch of the 
singing, thanks to the very high soprano 
singers* 

Final word — don't expect oJd Dowland to 
charm you continuously for two or threw 
hours on a single ra n-i.hrongh. These records 
make an anthology ; they are for learning, 
for repeat playings. The unobtrusive tunes 
will go in one ear aud mostly out the other 
the first time over. Be patient, though, and 
ye shall be rewarded — long before that dia- 
mond stylus wears out from repented play- 
ings. 



Monteverdi; Madrigals. Golden Age 
Singers. Westminster XWN 18765 

Whoa — throw this one In, too, and de- 
cidedly. Almost loBt it among my pile of 
records. The auporb madrigals of the great 
Italian bring out an unexpected richness and 
warmth in these British singers, and it i% 
surely the essence of the music itself. My only 
resorvatlon is that the Italian diction is not 
a's sharp and articulate as it conceivably 
might be — hut. nfter all, you can't have every- 
thing In a package. The blend of sound, the 
phrasing and harmony here, are Just lovely 
and no less. Barring atm06t no other reeord- 
Ing^-possibly the very different French re- 
cordings by Nad la Boulnnger — ^hese are the 
best Monteverdi Jobs I have yet heard. See 
catalogue for contents. 

The recording of the entire scries Is clean 
but somewhat on the dead side, None of (he 
fancy big-echo stuff that enhances the "fl" of 
otber madrigal recordings, sometimes at the 
expense of musical propriety. 
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Gesualdo, Monteverdi: Madrigals. Ran- 
dolph Singers. Westminster XWN 18652 

Nothing loth, here Westminster continues 
another series tbut competes, I tuipuoiie, with 
Its own Golden .Age releases. 

It isn't ensy to pin down the difference 
between the two. xiucc outwardly both sets 
will at first sound much alike to the aa\ftk&- 
tlced ear, in njtfuinQ voice yunlity and blend. 
But the Randolphs, as T hetir it, do more 
staging for less musical effect. There is more 
vibrato, more "technique," less eoseiablc even 
though the whole is strictly professional in 
execution. 

1 couldn't prove It but whore the (Toldcn 
Age people sing pure intonation, 1 cun't help 
feeling that the Randolphs are singing tem- 
pered pitch or equivalent. This amounts, In 
the hearing, to a correct, hut colorlesn har- 
monic sound, .111 chorda of the same jrtipuet, 
minus Die marvelous shadings ot contrast 
that ought to he there. In addition, the Ran- 
dolphs sing with good but rather mouth-filling 
dlctlou, the vowel sounds unclear aud too 
much alike. Ah yes — that's our unfortuuute 
American heritage and the toughest problem 
of all tor every American singer. 

Madrigals of Thomas Morley. Deller 
Consort. Vanguard BGC 5002 (stereo); 

BG 577 (mono) 
Madrigais of John Wilbye. Deller Con- 
sort. Vanguard BGS 5003 (stereo); 

BG 578 (mono) 

These are two in another series, available 
in stereo or mono format, Firstly — if you 
want the darndest set of stereo test records 
ever launched, get the stereo versions of 
these ! They are guaranteed to confound your 
pickup into a tailspln, every so often, no 
matter how good it is. But if you want the 
muNie minus technical distractions, better 
Btlck to the mono form. 

The cause of the above is mainly to he 
found in two very vocal, voluble, high-strung, 
nervous soprano singers, who in their mo- 
ments of excitement produce such charges of 
Wgh-povered difference-sound that no playing 
stylus I've tried can keep up with them ! 
Whether the grooves themselves are uu- 
distorted I could not say — I rather suspect 
that they are OK and could be so proved, via 
microscopic examination if in no other way. 

MuslcnHy speaking, the Deller Consort has 
decidedly mixed values. I am not overly en- 
thusiastic nbout It though I admire its musi- 
eallty and serious intent. First, the ensemble 
Is uneven, with Deller's pure, unwavering 
voice placed tn and among n collection of 
varied wobbles that defy blending no matter 
how musical the Intent. Better a line musi- 
cianship than un outward perfection, of 
course, hut still. . . The chief offenders, ugnjn, 
are the two sopranos, who in every rapid or 
exciting passage are so wildly uneven in tone 
production that ensemble and pitch sufler 
eonfuwioii. The emotional expression is be- 
yond reproach and I admire both Indies. But 
I don't enjoy the sound. 

On the other hand, in the slow, smooth, 
sustained sort of music the Deller group is 
superb. Then, the ladles are able to produce 
a continuous and lovely tone with an un- 
usually good feeling for long phrases and ex- 
pressive harmony. Nothing wrong with any- 
body's ears in this group. 

Therefore, to get to the music Itself, 1 
highly recommend the WUbye record, since 
Wflbye's finest music is in the slow, expres- 
sive vein of the ultra -serious madrigal. He is 
out of this world in example after example 
on this disc. The serious music of Morley is 
less important and tfflda towards a rela- 
tively academic expression ; his finest is in 
the light, effervescent "ballet" — the music 
with the folnja refrains. The Dcllcrs are 
physically' not so good in this though, again, 
the spirit is wonderful and the musicianship 
excellent. 



3. VARIETY 

Easter at GratlviNe. 
unaccompanied.) 

This might seem to have a Spec) allied or 
even a forbidding loot to It according to the 

(Continued on page 74) 
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We feel tbat the Stereo version of the Norelco 'Continental' is the ideal tape recorder 
for those recordists, high fidelity cnlhusiasls and music lovers who seek a professional 
quality machine ai a truly modest price. The data listed here, represent pa ins talcing, 
conservative and substantiated laboratory measurements, it you find thai these data 
satisfy your technical requirements, and reflect those qualities that you consider man- 
datory in yot;r stereo equipment, by all means listen to the Stereo version of the 
Norelco 'Continental' at your favorite HI-FI center or Camera store. There, we feel 
sure, you will agree that the Stereo 'Continental' is, indeed, a modern masterpiece . . . 



Three Tape Speeds-7'./i, 3%, and VA 
Tracks-Dual * Heads-Slacked 
Head-6ap-0.0002 Inches 

Frequency Resptrase- 

at 7V5 ips; 50 to 16,000 eps 
at 344 ipE. 60 to 10,000 cps 
at V/t Ips; 60 to 5;000 cps 
Wow and Flutter-0.15% at 7yi ips, 
0.2% at 3% Ips, 0,35% at Vk Ips 
Volume Indicator-Magic Eye (Type EM-84) 
Loudspeaker-Integrated, heavy magnet, 
wide range 

C on trols-Pia no-key pushbutlon console 
Fast Forward and Reverse -Less than 2 
minutes for 1200 ft. of taps 
Automatic Stop-At ends of reel (with 
metallied strips) 



Program Indlcator-Bullt-ln. adjustable 
Inpnts-(l) radio/phono; (1) microphone 
(with mixing facilities) 
Oufjnits-(l) for external speaker; (2) for 
external amplifiers with controls; (1) for 
external amplifier without controls; (1) 
for headphone monitoring recording cir- 
cuit 

MIcranhone-High-lmpedance Dynamic 
Tubes— EF-B6 (2), ECC83 (2), ECL82 (1), 
£230 (1), EM84 (1) 

Line Voltago-1 17 volts AC 60 cycles 

Power Consumption -80 watts 

She-lS^" it 13" x 8" 4 Weleht-32 lbs. 

Case-Rugged, European-designed port- 
able carrying case (internally designed 
for optimum acoustic baffling) 



A matching companion piece, identical in appearance, containing a 

matched amplifier and speaker, is available for all who seek, 
(he convenience oj a complete poriabte slereo-tape playback system. 



tfore/co 



For further descriptive literature: write to: 
NORTH AMERICAN PHILIPS CO., INC, 
High Fidelity Products Division, Dept. 6A4 

230 Daffy Avenue, HicksviJle, L. L, N. Y. 





CHARLES A. ROBERTSON* 



STEREOPHONIC 

Buddy Tate: Swinging Like Tatel 

Felsted FAJ7004 

Buster Bailey: All About Memphis 

Feltted FAJ7003 

Earl's Backroom and Cozy's Caravan 

Felsted FAJ7002 

A subsidiary of English Derjco. (licensing 
music Id ther psvpulur vein, Foisted enters the 
American jazz LP market with thwt three re- 
leases, the first of !i promising new series. 
Recorded in tills CoHStry lust year and al- 
ready Issued in Kngland, they return litre by 
u. reverse flow of the usual channels of dis- 
tribution. 'They are designed to satisfy the 
desire of Britiiili fnni to tear more main- 
Btrcaui jazz, a longing only partly assuaged 
before through the import of recordings su- 
pervised by John H-immond Tor Vanguard, or 
by George Avnkian in Ills various capacities. 

Generully regarde-d as applying to The mid- 
dlerpcrlod in $tiw, history which links tra- 
ditional and modern styles, thu term main- 
stream jazz was coined tiy Stanley Donee, one 
of its leading protagonists and the most ex- 
perienced critic in England. An enduring 
ambltiou to record some of his favorite mu- 
sicians was realized when a to in miss ion to 
produce the series allowed him to journey 
to New York', where bin presence enabled him 
to uncover soverul newcomers. Their support 
of established lenders shows (lint this music 
Is still very much alive in forming the voices 
of a you user generation, is continuing to grow 
and not remaining statte, 

By personal preference and tu his writing, 
Dance is partial to the older statesmen a ad 
has helped create the impression, no matter 
what his Intentions, that TO'«iusiream reached 
full-flood in the 30/s and has sin re receded. 
Uis present definition, printed on each liner, 
mates no Mention of any time span, calling 
It 'jazx Of n centra' kind, a music not inhibited 
by any particular Instrumc vital conibl nation, 
hut emlHrastziost the twin virincs of com- 
municable emotional expression and swing." 

A statement of considerable scope, in all. 
and one which make* room for those modern- 
ise who are stopping more frequently a-IOTig 
the stream to build u warming fire on Its 
banks. When TheUmions Monk linds himself 
sounding like .lames I*. Johnson, or Miles 
Davis pays his respects to Louis Armstrong, 
and .TulLi Addcrley returns to Alabama Held 
Bongs, the current is (lowing «tf«»j{. A few 
more trips across the Atlantic may hell) Dance 
to be more receptive of modorn-mainstrenniors, 
■whose references to roots a nil soul are what, 
he has been talking about /ill this time. His 
critical ciicuiuageui^iit of luttorduy efforts in 
the idiom might do much to draw attention 
to his own productions mid the wort of phi.v- 
ers he feels are being neglected. 

One of the places visited by Dance -was Har- 
lem's Celebrity Cluh to hear what he lias since 
eited ns the best regular small group encoun- 
tered in iiis travels. Led by Buddy Tate, who 
held a chair with Count Basic longer than any 
other tenor saxist, it has a large nud Interest- 
ing library of orlgltiAjs, many of them worthy 
of preserv.i tiou on records. It plays the three 
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selected For this date with relaxed strength 
and approaches the blue? with the directness 
of toiLg familiarity, particularly on Wttlk That 
WaW, distinguished by Skip Hall's rolling pi- 
ano and Ben Richardson's fluid clarinet. On the 
rem niniiig three numbers, Tate recalls his ten 
eventful years In the Basie band by acting as 
host to four alumni. Buck Clayton, Dicky 
Wells, Karl Warren, and .To Jones all perform 
in consistently excellent fashion, and Lord 
Westbrook provides « line rhythm guitar. This 
portion has the atr of a jam session, but 
Tate's own octet is generally more cohesive. 
In u day when most tenor men are striving 
for the unexpected, bis playing is almost a 
novelty, being euvlously unadorned and free 
oF frills. His phrasing is always, right and 
young aspirants would do well to listen to him 
rather than try to Imitate more eceenirlc 
stylists. 

Buster Bailey grew up in Memphis and be- 
(Qinc ii member of W. C. Bandy's band at an 
early age. Me remember* taking Part, in the 
first performance of Jfcrw /j/j in lilacs, in a 
schoolyard near his home. With the aid of a 
septet and arranger Dick Vance, he conjures 
up early memories of u marching baud oh Sun- 
Hay I'arvOe, and a vivid picture of a part of 
(own Imnivri as near Walloic. A rhythmic sa- 
lute is given to the India u tribe whose tents 
once occupied 'JUinhnsaw NujJ, and Hot Water 
l!ai)t>u is a return to the old swimming hole. 
Bailey's llntlon Arcane mid Gittiotv Street is 
an luUTUeetlon pleasantly close fo Kr.nlf. 
Street, which he revisits as soloist with 
rhythm section. He recalls it at a faster tempo 
than usual and then plays « slow. lingering 
He,m\i1ii.i Rlues. Herman Aatrey, Vie Dicken- 
son and Hilton Jefferson are paced by another 
favorite son in drummer Jimmy Crawford, 
who lef( Memphis with Lanreforil. The late 
hut welianue debut of Bailey as a writer and 
his Htient solos make this his crowning 
achievement, on records. 

The 1'jurl Hiues Quartet and the Cozy Cole 
Septet divide one disc, permitting the leaders 
to provide a seminar in their respective spe- 
ciuliies. The presence of Curtis Lowe, for- 
merly a member r.f Lionel Hampton's sax sec- 
tion, on baritone and tenor allows nines to 
display l\is exceptional talent as an accom- 
punbt. The pianist appears with Charles 
Oden, luiss, and TJlarl Watkins, druuis, the 
rhythm section of his current group at San 
Frimcisco's Club Hangover, His dazzling solo 
dighfs on three blues — played In medium, fast, 
and slow tempos- -are superb and restate his 
(■lain; as the greatest of .law pianists. 

Cozy Cole makes a. long and iulrlcate drum 
solo of Cururt/ti, and Lou Jones, one of the 
newcomers, talies a melodic trumpet passage 
on Utttyin. Trombonist Thar/. Morris provided 
a blues original, twitching to harmonici!. for a 
chorus in the »il:yle of Knnny Terry and ,-Lltovv- 
ir/g room for a robust vocal from guitarist 
Dick Thompson. Others introduced an:- Boe 
McCain, tenor sax, and Pete. Coiupo, bass, 
while brother June Cole is pianist. This is the, 
only item not available in stereo, possibly be- 
cause the Ulnes section was recorded in San 
Francisco under the auspices of Vannlek B'tuy- 
noghe, rhe Belgian ja7z writer. The tapes were 
sent to England for processing and received 
all the tare lavished on products of the Lon- 
don label. If the rest of the series measures 



up to the standard set so far, Stanley Dance, 
should be hooking passage soon with another 
commission in Ms pocket. 

Shelly Marine & His Men Play "Peter 
Gunn" Stereo S7025 

Contemporary and Good Time Jazz Becords 
operate under one roof nnd their combined 
stereo output is being channeled into one out- 
let on the Stereo label. Work on assembling a 
stereo catalogue started hist Spring, but not 
until the rnsh began for this popular televi- 
sion score were both versions issued simulta- 
neously. Shelly Manne and Vic Keldmnn joined 
the baud used on the show. Inst November and 
are competing here with their employer's re 
lease of the sound track. Henry Mnnclni gave 
bis blessing, however, as their announced in- 
tention is toward an improvised und sponta- 
neous reading. It is altnmed through one of 
Contemporary's famed all-night sessions, this 
one lasting twelve hours, and is somewhat of 
a tribute to the vhiblllty of the composer's 
themes. 

The most relaxed and intimate sounding ot 
the various recordings, it features I'eldmnn 
on both vibes and a ripe-toned marimba. Herb 
Geller, a new member of Manor's i tew. plays 
alto sjix. and Conte Canrloli Is <>n trumpet. 
Muss Freeman, piano, and Monte Budwig. 
bass, join the leader in the rhythm section. 
With Ray Anthony's big bund exploiting the 
larger aspects on a best-selling single. Muncitii 
may yet convert a younger generation to Jazz, 
just as his hero is weaning it from blue suede 
shoes to Brooks Brothers suits. Hoy DuNaun 
and Howard Holzer. of the engineering stud', 
were in close proximity tii the Westrex stereo 
cutterhead during Its development and shut- 
down cruises. The vibraharp affords an excel- 
lent example of their mustering procedures, 
aud you are likely to forget all about direc- 
tionality when yon bear that marimba. 

Bob Brookmeyer: Kansas City Revisited 
Unrted Artists UAS5006 

Wlutt it was like to be a youngster growing 
up in the Kansas of the late .'lo's and earlj 
40's is lightly sketched on the liner by Boll 
Brookmeyer, along with his reasons for not 
wanting to revisit his hometown as it Is now, 
Kememberiug a more invigorating time, he 
sets about recreating it with determiriai ion 
and considerable zest. The tunes are in the 
Basic tradition, and Big Miller in there t.> 
shout a resonant blues and slug Truvftht' 
l.iyli t. 

Ih lieu of a trumpet player, Brooknieyor 
delivers the requisite obligatos on trombone 
and has additional solo :-pnce. Jim Halt nine 
Into trouble, however, when "be essays it tniut- 
pct voicing on guitar and overloads his ampli- 
fier. The theory seems to be that unison pas- 
sages of two tenor saxophones, played by At 
Cohn and Pair! Qulnichette. arc more essen- 
tial than a trumpet and it works out that 
way in btereo. Both have interesting solos, 
with Quiuiehette better ncelimated to the id- 
iom, and no boxscore Is needed to tell them 
apart. Xat Pierce. Addison Vurmcr. and Osie 
Johnson complete the rhythm section, lint the 
date belongs to Brookmeyer and bis remlnis- 
censes. May he supply another chapter soon, 

Jonah Jones: Jurnpln' With Jonah 

Capitol ST 1039 

Red Nichols: Porade Of The Pennies 

Capitol ST1051 

Jackie Davis: Most Happy Hammond 

Capitol ST) 04 6 

. At the turn of the new year, product ion 
facilities at Capitol moved into high gear and 
a total of sixtoen popular items, Plus two 
from "Capitol of the World," euten d the ex- 
panding stereo catalogue. The promise of dou- 
ble this number in the next release can only 
mean that this company finds the response to 
the. new medium gratifying, and anticipates a 
growing market. Already* (irmly established, 
ils leadership In the. popular field Is likely to 
become evcu greater due to the variety and 
scope of the conversion program. 

Up until netr, the emphasis was entirely on 
l he larger and dramatic: aspects of the stereo 
stage. Materia! was drawn front its stable of 
bauds, choral groups, original-east musicals 
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STEREODYNE 

PHONO PICK UP 

This new, unique pickup is made 
in Denmark by Bang and Oluf- 
s<rn. It features a push pull mag- 
netic principle (patent pending) 
which permits realization of the 
full potentialities of the most 
modern recording techniques. The 
special attributes which make the 
Stcreodync an outstanding stereo 
pickup make it equally excep- 
tional for monophonic discs. On 
any type of record the Stereodyne 
offers smooth and natural sound 
— firm clean bass and sparkling 
treble — -while its light tracking 
pressure insures negligible record 
wear. 




BEST in every way . . . 

• Wide frequency response 

Smooth peak free lesconse from 30 
cos to over I 5 Kc 

• True Stereo 

Highest channet separation over on- 
tireaudio spectrum —better than22 db. 

o Precision balance 

Both channel; identical 

S3me high compliance l?xlt>"° 

cm/ dyne I in all directions 

• bio hum pickup 

Balanced coil structure plus tow im- 
pedance plus complete shielding 
eliminate hum from external fields 

• High output 

7 miibvolts per channel even on low 
levet stereo discs provides gain to 
spare 

• No magnatic pull 

Special magnetic circuit eliminates 
attraction to steel turntables 

e Easy installation 

Compact size and standard mounting 
centers simplifies mounting. A ter- 
minals to avoid hum loops. 

• Low price 

Only S29.95 net including ,7 mil dia- 
mond stylus i replaceable in 2 sec- 
onds) 

Aisaitabtc from tending high fidelity 
dealers everywhere 

DYNACO INC. 

617 N, 41st St., Phlla. 4, Pa. 
Est.ir! DtvHion: 25 Wltrtfl St.. Hew York. N. Y. 



and souud trucks. They continue to he m09t 
prominent 'in the current lis!, Pitt several 
smaller units mate their llr^l appearance and 
demonstrate that the earR of the engineering 
staff nre also attuned to the more Intimate 
stereo picture, 

Jonah .Tours seems unable to keep liny of 
his offerings aft the heat-seller charts and his 
ranted trumpet, 'when centered between two 
speakers, sounds sprightly and hold. It growls 
nobly on The Ulue» Dtm't Care,, and swings in 
rigorous nnd at might forward fashion through- 
out. As guest at the session, Hank Jones is 
benefited most and the clear definition given 
his piano iiceouipniiiinenrs makes them as in- 
teresting lie) life solos. 

Red Nichols, still going strong after more 
than thirty-five years in the business, Is 
awaiting the Aim of his ilfc story. The first 
to use a hass-sax lead, he Is able "to hear how 
his early innovations sound lu stereo and 
collaborates with Heinle Beau on a new theme 
for Joe Riishton, appropriately culled Boat 
Face Jnc. After lie featured Eddie Lang, the 
downfall of the banjo wna imminent, so Allan 
lteuss alts In on guitar. Ho introduced the 
mellopbunc to the Jazz band and Jackie Coon 
18 there to play it. Vie Berton added tympani 
and bells, and Adrian Rolliui the vibraphone 
— all three now bundled by Ralph Banse.Il. 
And the Nichols cornet pays tribute to his 
friend lilx Biederbecke on Daremiort Blues. 
You may see it nil happen in the movies and 
want to make comparisons with the sound 
track. 

Jackie Davis, one of the swlnglcst nnd most 
melodic of Jazz organists, plays a do'/en top 
tunes from as many musical comedies. Tu tak- 
ing his Hammond to Broadway, he Is joined 
as the occasion demands h.v Kenny Bnrrelf or 
Mundell Lowe on guitar. Eddie Costa, vibes, 
and drummer Burtcll Knox. They Wend pluns- 
nntly with the organ and an exemplary bal- 
ance is maintained between the Instruments, 
with more boss Iti evidence thnn last season. 

"Oklahoma F in the movie sound track ver- 
sion, heads the list of larger productions. 
Richard .Tones conducts the strings of the 
Pittsburgh Symphony In "Strlnglluie." Mere- 
dith Wlllsnn's "The Music Man' 1 is Fung by 
Fred Warhig's Pennsylvanians. 

Horry James. Stan Kenton, anil Ray An- 
thony represent the cause of the big hands. 
George .Shearing. Jackie Gleason, Don Baker, 
and Freddy Martin provide material for the 
mood music contingent. And from the corps 
of vocalists! nre albums by Nat "King" Cole 
Dakota Statoli and June Chrlxty. 

"Jet Flight" (Capitol STlfllfjfU, an atmos- 
pheric world tour on a Docing 707. wns re- 
cordist! In London by Nnrrle Pariimour. He 
also leads bis ample orchestra on (he other 
Item from the international section, a gor- 
geous arrangement of times from "My Fair 
Lndy 1 {Capitol ST10100). 

Ted Heath: Swings tn High Slereo 

London PS140 

London's Klngswny Hall is the scene of 
this session ami an >.'iithU£iasHe audience 
voices flpprisciatloii after each of Pleven tunes. 
One. of the more swinging Ted Heath concerts, 
it finds him spotlighting hie sidemen at length 
and Introduces a new member of the band. 
Stan Traeey delmts as vihraphonisr , soloing 
on Lni'e Me or £eur<i Me, and a beautifully 
conceived (ivrr The JfrjfuSsic. Hasslsl Johnny 
Hmvksworili and drummer Itonnle Verrell ch- 
ange in nn informed dialogue on Ttlg Dm. 
Ronnie Chamberlain adds tin- distinctive 
sound of ilie soprano sax on M)> Funny Val- 
entine. Trombonist Keith Christie brightens 
the tempo for / Uf.a To Recognita The Tunc. 
And Henry McKeime's u-^ile clarinet weaver 
blithely throii^'li Wrny YoiLf Traiihlc* Jit 
hrttnmx. There arc fresh arrangements of 
Ellington's C Jam Blum mid Boi>hi*ticut/:d 

The recording meets the high standards net 
in previous ventures at the auditorium. 

The Mastersounds: Kismet 

World Pacific Steieo 1010 
The Mastersounds; Flower Drum Song 

World Pacific Stereo 1012 

On the heels of a successful .iazz interpreta- 
tion of "The. King and I." The Must.ersonnds 
apply varicolored tints to the music from two 



other hit shows. Oriental sounds and patterns 
are Implicit In eacli score and the quartet, at 
this stage of the game, is quite expert at con- 
veying these effects. Combined with the 
rhythms of jazz, they result In a pleasant 
blend, unlike that achieved by any other 
group. 

"Kismet'' finds a quintet at work as Was 
Montgomery, on guitar, Joins his brothers 
Buddy (vibes), and Monk (Pender electric 
bass), along with fiichic Crahtree (piano), and 
drummer Benny Barth. He helps impart the 
necessary zest to lit ran tier in J'tiruilise, Fate, 
and BniibtCK, JJanplet., and i/otids, tunes reud- 
ily adaptable to }nnz and the ones from the 
show most often heard )n the Idiom. What 
Sets the unit apart Is the ability to handle 
the more obscure pieces, and the readings are 
always -palatable, U not the most righteous 
jazz. Offered In evidence are Olive Tree and 
Not i'inor Wlncveh. The recording originates 
In the Forum Theater. Los Angeles, and Is 
beautifully balanced In stereo. 

"Flower Drum Song," as Is the case with 
many musicals today, emerges in a new set- 
ting before most people have absorbed the 
original version. It Is said that Kodgerw and 
Hammerstein, impressed by the trestinent 
Riven "The King and I," forwarded a copy of 
the score before the Broailwuy opening. Even 
so, there was only a week to rehearse and 
prepare the arrangements. Operating as a 
quartet this time, the group concentrates on 
Uie songs best suited to Ju*z and provides an 
inclusive overture. Buddy Montgomery adds 
The Flower, n composition deelgued to fit the 
general feeling of the show. Nat Hentoff su- 
pervised the date at RCA Victor studios and 
the stereo separation is Just right for most 
living rooms. 

"New Dottle Old Wine" (World Pacific 
Stereo 10113. a wedding of Oil Evans arrange- 
ments eud the nlfo sax of Julian Adderly, met 
with critical neceptancc. The subdued texture-B 
of the orchestra are more brilliantly communi- 
cated In Htereo, 

"Something For Both Ears" (World raclfii' 
Stereo HFS2) is a deinousf ration sampler a( 
a bargain price. Ten numbers are played b>' 
The Mastersounds and groups headed by 
Johnny Mandel, Charlie Marlon ao, Jerry Dod- 
griou, Dud Shank, Chlco Hnmilton, Gil hvans. 
and Gerry Mulligan. The demonstration trnek 
oonHlsts of sounds In the studio before re- 
cording begins on a stereo date. 

Jo Basile: Aecordeon di Romo> Vol. Two 
Audio Fidelity AFSD 5871 

The volume number Is deceptive aB this Is the 
seventh album to feature Jo Itnslle on tiilj 
label. He accompanies a vocalist ou three 
occasions, having mastered the art In support 
of Pntacliou. but this time is free of eiKum. 
brance and romantic sentiments flow unim- 
peded. Those who have met him on previous 
tours know lie is equally at home In France 
and Italy. He ably varies the dozen tunes by 
mixing lesser known items with such familiar 
melodies as Toitrlli'x Herenuic, Cin'biWbla, 
Carm'rn? of Yeniee, nnd 0 Jfarle. The accor- 
dion Is eorefnlly centered among vibrant 
atrlngs In stereo. 

A Night A» The Tropic oro Cook 2187S0 

The Hotel El Saa .Tunu Intercontinental Is 
part of a large chaiu wbioh blankets Central 
atid South America and the show at its Tropt 
coro is a typical tourist attraction. I.lta 
Pena » Ortpiesta P.mamericsna is composed of 
native Puerto Klcans, but is commercial 
eumi-'h to piay at a club lu any quarter of the 
world. The musicians seem to he Intent listen- 
ers to hands from the States and mix wbut 
they bear witli local rhythms. The real life 
sound of .-.inglns tree-toads, on a niercn^ue 
dedicated to their breed, may appease the per- 
sons who expect Emory Cook to uncover soiuo 
thing nnUHUal on his trips For Latin Ameri- 
can music equally good and luitheutle, this 
expedition needed to go no further than 
Broadway, which seems to be the ultimate aim 
of the band. Of course, Cook enterprises now 
extend to Puerto Rico, but the moral seems to 
be not to mix business with pleasure. 

Mastering was accomplished by means of 
the new Cook vector stereo cutter and claims 
for a full bass range aeenv justified. There Is 
not much it can do' to Improve the sonnd of a 
guitarist who evidently learned bis Inatru- 
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inent by studying old Les Paul records, how- 
ever, and It would he unfair to jodgc the over- 
all results on this basis. 



Coney Island In Stereo 

Riverside 

The many attractions of the world's largest 
itnrafsentent park Arc visited and mnch of their 
l'un and excitement conveyed on this stereo 
on tiny, along with qnite .1 bit oC upronr from 
■1 hippy throng. The fun house, side show, 
fronks, and shooting gallery are Hurt of the 
tput, phis rides on miniature ears nnd the 
Thunderbolt. With microphones plnocd near 
the t*ip und bottom, the apparatus for the 
contest of "lest your strength" is turned on 
Us Hide, making It easier to hit- the hell. There 
is. the hig carousel At Steeplechase Park, a 
smiijlbr one at an eu closed merry-go-round, 
and two calliopes, all "with varying degrees of 
inherent distortion. But this never bothers 
anyone on r.hc Bonrcwulk, where Nathan's is 
always handy Co replenish the hungry and 
weary. The enticement of hot dogs sizzling on 
the griddle and the sound of the eat)l\ register 
may cause listeners to reach for their wallets, 
-Next time, why not stay for the fireworks? 



Lenny Heimari: Music In Morton 

Janus FST2004 

Trust a hotel manager to know a bargain, 
And most of them ar-e happy to buy a society- 
hand which comes all wrapped up at the price 
of rive musicians. Under the trademark of the 
mightiest lit lie band in the land, Lcnuy Her- 
man offers just such a volue and works as 
hard ay any of his men by doubling on vibes 
nnd nccordiftn. Alan Knurr plays clarinet nnd 
an assortment of saies ; Earl Comfort, violin 
and bass ; Charles Shaw, piano and organ : 
nnd the drummer is Stan Seott. How the ar- 
rangements achieve the unique blend of sountl 
is clearly defined in stereo, and It mukes for 
fascinating listening a few times around. Af- 
ter that, the tempos arc always goo/1 for 
dancing and the seventeen tunes include Skip 
To ity Lou, La Ciniuirtiaitte, antl Adas You. 
Olmsted Sound cut the masters, nnd In the 



dimensions of stereo the quintet is more than 
a match rnr any society band on one-chnane{. 

MONOPHONIC 
R4.P1 ! )4 Les Baxter: African Jazz Capitol T1 117 



Always on the prowl tor exotic sounds, Les 
Baxter ventures deep into Africa in search of 
primitive rhythms aud the chants of native 
rites. Also making the trip are jazzmen Larry 
Bunker, MUt Uernhnrt. and Plus Johnson. As 
several of the compositions are designed to 
show die eutry of the twentieth century inlo 
the dtirk continent, The perils of the safari 
are less hir/ardotis than the Hollywood I'Vct'- 
wiry. They ride to the jumping-off place on 
Cmifjo JYuUx, and even locate a nightclub on 
MoMhumi After Midnight. Johnson's feoor sax 
wails with uncanny realism on flUtpJidni Trail. 
as Hernhnrt assists on some highly no tradi- 
tional trombone passages. Bunker plays vibes; 
xylophone, and marimba on a visit to a Cairo 
Huzaflf, and adds to the pulsing bent, of Bftt- 
ineSS Bongos. 

Baxter employs a number of percussion in- 
struments in his impressionistic sketches and 
dlstriliutes effects for the high fidelity enthu- 
siast with a. lavish hand. Ills jungle downpour 
is intense und Includes echoing thunder. The 
tlnnigo rhythms of Wulkijr' IVfitusi art?, adven- 
turous and colorful. Of the several spectacu- 
lar albums released under his name, this Is the 
most unusual and absorbing. 



Benny Carter: Jazz Giant 

Contemporary C355S 

When so many minor Jazz figures nre re- 
cording weekly, if nor. more often, the appear- 
ance of Benny Carter in any capacity Is some- 
what, of an event and an album under his 
name Is a prize worth coveting. Since depart 
ing the band business, he has resided in Los 
Angeles, where his work as conductor, ar- 
ranger and writer keeps him busy in films and 
other media. Ills few LP's, for some strange 
feasor, known only to the producer, give a 
partial picture of the artist, stressing the ele- 
gance and urbanity of his playing. 



This time be enjoys the same carefree 
small-group setting he experienced in the 30's. 
before the cares of fronting a bund weighed 
him down. Ben Webster tails heir to the tenor- 
sax position once taken by Coleman Hawkins 
aud becomes a partner on cquJUif valid terms 
io inspired choruses on Blue Luti, and Old 
Fashioned Lore. In addition to alto sax. Car- 
ter plays trumpet on I'vi Canting Viri/bila, 
and How Can Yon Luxe, a composition of 
his own with earthy trombone comments from 
Frank Eosolino. Bassist Leroy Viuucgur In- 
troduces Carter's A IPalfctJi' Thing. Shelly 
Munne and Andre Previn complete the rhythm 
section which accompanies the lone sax solilo- 
quies on Ain't She ijwtM and Bhics J(tf 
Xmtf/htii: Sweetie (Hin t To Me. 



The Playboy Jazz All Stars, Vol. Two 
Barney Kessel: The Poll Winners Ride 
Again Contemporary C35S6 

A lew thousand more voters indicated their 
favorites In the 1058 Playboy .Inn* Poll than 
in lu57, but there Is little change among the 
winners and the second album is tnuHi like the 
first. Because it is Ihe largest <>f the polls, 
many choices are based on past performances 
to begin with und the shifts in position which 
signal the trend of public taste are apt to 
oceui- slowly, The only significant ehnnge la 
the 195!) results, antiouuced in February, Is 
the rise of Miles Davis, so the third volume 
probably will be cast along similar lines. 
Hurry James may wait two years to see his 
cooicbaek of last, year, both as a hand leader 
and player, reflected in either category. Play- 
boy has found a successful formula, neverthe- 
less, and is likely to stick with It as long as 
returns come in. 

Twenty-two musicians and singers are al- 
lotted tracks of their own on the two discs, 
suitably encased in a lavish album with notes 
by Leonard feather, and several reappear In 
support of other stars. Small groups fare welt, 
hut the default of Stan Kenton leaves big 
bands poorly represented. Large studio groups 
are headed by Benny Goodman and Shorty 
Rogers, who uses several Kenton sideinen, and 
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neltlor has the iieriimnenco of 11 contribu- 
tion fffiih Ellington or Basle. RCA Victor 
Iire^ott (lie nlbnm and Columbia Is distrlbu- 
tint' It. Other coopi;r:itinjc couipnnien arc 
Frank Slnorru'3 Eases Productions, Beany 
Go(n)ii»;iu's Parli label, Fantasy, Verve, World 
PuelO. mid Audio Fidelity. 

Colli fciH[4i'nry produced last year's edition 
and b*r*snftWl iioll winners njjaiu take part, 
each more tlinn imtc. Barney K esse I. Shelly 
Mann<\ and Hay Brown consistently win nil 
uiiTitmiil polls In this country mid are united 
tor a second Tim*.' oil a session commemorating 
thai, feot. Kesael contributes three swinging 
origlimltl and amusing; guitar passages on 
Douienlco Modugno's Vtilarc. Brown's Outtari] 
Pull gives him an opening for a brilliant hass 
nolo. Manne'K choke of tempos justifies his 
drummer rating on Surrey With The Fringe 
On Toil and The Ucrm-Go-Round lirokc 
Dou-n. Bncb comments on his task with in 
bight <jn iUr liner. The performances arc of 
the lilglieyt order and excellently recorded. 

Nat "King" Cole: Welcome To The Club 
Capitol W1 120 

The v(-lvet,v voice of Nat Cole is unruffled, 
if *l)glitly less lung novo us, in welcoming the 
surging challenge of n hand under the direc- 
tion of Dave Chvanaugb. A quick perusal of 
the n.ster reveals that all the men Count 
riaxie took on Jiia West Coast trip last sum- 
mer are present. Contractual obligations rele- 
gate the leader to the sidelines and his place 
at tfit pUuui is ably filled >>y Gerald Wiggins. 
Tli- i ,-sf of rbe party is in line form and ready 
to meei rhe Kinger on his home grounds, espe- 
cially Sonny Payne who delivers an infections 
bent. He quickly grasps Cole's buoyant con- 
ception of Huhti, Won't i'ou Please Come 
Hhihr, and Ills drum solo prepares the way 
for .1 tricky stop time vocal on Aialon. 

No more complete picture of the many 
facets of Cole its a singer is contained on one 
I,P. Cnv.mimfrh's arrangements arc fashioned 
to show him in all capacities, on ballads, 
blues rmd srraighi rhythm tunes. There Is n 
ravishing Moort tMiHf)'.i, a rollicking Wee Unhii 



lltues. and b relaxed Anytime, Anyway, Any- 
■where. In all liknlthnntl. a stereo release can 
be anticipated. 

Beverly Kelly Sings 

Audio Fidelity AFLP1874 
Kitty White: Sweet Talk 

RouleHe RS2020 

The Put Mornn Trio provides (op notch 
backing for the voice of Jleverly Kelly. R 
singer capable of toying in modern (jirl-moets- 
horu style with Lover Come Baek To Me, or 
Imparting a line swinging bent to / Get u 
Kick Out of You. Like mosL of her contempo- 
raries, she has certain mannerisms that wear 
thin on discs and are best left In night clubs. 
The patrons, liowcver, expect to find them on 
the record. She shows her awareness of (.his 
problem liy splitting her program neatly 
down the middle. When not- doing her acr, she 
sings In straightforward fashion and ja 
helped, of course, by the trio and fine record- 
lug. 

Kitty White is blessed with the relaxed sort 
of accompaniment that is all too rare these 
days. Such men as Hurry Edi.sou, trumpet, 
and Benny Cnrter, alto sax, make If one of 
those memorable sessions where everything 
seems Informal, yet falls Into the creative 
ordei' necessary to jazz. Everyone solos or 
molds warm obbllgatos behind the voice. 
Larry Bunker, Enuvindo Almeida, Jimmy 
Rowles, Ted Nash, Bill Pitman, and Ited 
Cullender all participate la a lesson on what 
a singer needs most, although the recording 
balance could be better. Carlo Vlcnl's bongos 
open When The WitUl Was Green, and Alvlu 
Stroller is on drums. As for Miss White, lis- 
ten to the record once for her. once for the 
musicians, and again for J 4 un>i Afternoon. 

Sing Along With Sasie 

Roulette R5201B 

The latest movement to wed poetry and 
jazz seems to have bogged down, possibly 
because too few of those concerned possessed 



the Intimate knowledge, experience, and will- 
ingness to work which characterize tills pro- 
duction. Ten Count Basic Instrumeutnls are 
sung to lyrics written by ,Tnn Hendricks to 
fit horn lines created by the original sololft9. 
By Joining bis voice to those of Annie Boss 
and Dave Lambert" a trio Is formed capable 
of complex ensembles or Individual flights on 
Jttnijffn' at the Woodtiilc, Bvtsrii Tub, nnd 
Hicintiln' the Mucs. Multitnplng enabled them 
to imitate a full band sound successfully on 
a previous recording. Electronic aids arc re- 
placed. In this case, by the Basic band and its 
hlg-vol<N?d vocalist Joe Williams, who helps 
describe Shorty Gconjv, Goiny to CMeugo, and 
Rutin f)ustij VIucs. 

A rending of the texts, printed In full on 
the liner, falls to disclose the greatest of 
poetry and it is hardly likely that Hendricks 
was trying to do more than fit words to pre- 
determined lines. They do work when sung, 
however, and form as valid a point of de- 
parture for a marriage of poetry and juxz as 
any yet disclosed. The group's popularity un- 
doubtedly will cause it to collaborate with 
musicians on new compositions of much in- 
terest. Be ndvised to look for an early press- 
ing containing Li'l Dttrtin, withdrawn because, 
of a hassle with the composer and already 11 
collector's item. 

George Wright: The Rearing 20's 

HiArecord R718 
Eddie Dunstedter: Mister Pipe Organ 

Capitol II 128 

Built when n fabulous ilet.ldc wits at Its 
peak, the San Francisco Pox Theater makes 
an ideal place to recollect the days when the 
movres were sJIent nnd the organ roared un- 
checked. The gilt-encrusted console of the 
fnur-niiiniial Wnrlltzer i» .1 choice period piece, 
and irs like will not he seen again, G'corge 
Wright remembers Us days of glory and com- 
mands the thirty-seven sets or Pipes, distrib- 
uted over live chambers, with the skill that 
comes from long experience. Among the four- 
(Coxtiwted on page 66) 



NEW "STEREO 60" AMPLIFIER 
BY STROMBERG-CARLSON 



On stage and screen fhe name Yul Brynner 
means integrity in performance. In high fidelity 
Slfomberg-Carlson means integrity in music re- 
production. For example, here is a new dual- 
channel stereo amplifier with performance and 
control features that odd up to the best value 
in the field- 

Each channel gives you 30 watts of clean, 
balanced power. Exclusive Stromberg-Carlson 
"Stereo Tone Balance" lets you balance the 
two chonnels by a signal tone. You set up la 



what you actually hear. 

Each channel has lis own complete set of 
controls: loudness/volume, bass and treble — 
plus a master gain control. 

For complete details and specifications see 
/our dealer or write fo us for literalure. 

•Our deliberately conservative ratings will 
exceed published specifications, based on 
ASRE measurement procedures. 

Find your dealet in the Yellow Pages, 
under "High Fidelity" 



INPUTS* Magnetic Phono, Ceramic 
Phono, Tope Heod, Tu/ifcr and 
Aux. Tope. 

AMPLIFIER OUTPUTSi 4, fi, 16 ohmi. 
PRE-AMPLIFtER OUTPUTS: Dual Tope 
Oof; Oolpul for externa) 
lecond-chonnel amplifier. 
LOUDNESS CONTROL: In-out, 
continuously vorioblo. 
TONE CONTROLS) Boss 15 on droop, 
15 db boojl; Treble 14 db droop, 
12dh booit. 



EQUALIZATION! RIAA Mao. Phono. 
NARTBTape Head. 
TUBES: 2-12AX7J7025, 2-6AVO, 
2-4U8, 4-7027. 

CHANNEL SELECTOR:.Chonnel "A," 
Channel "B," Stereo, Monaural, 
Cronover (at 3000 cyclei). 
CHANNEL REVERSE 
TWO AC CONVENIENCE OUTLETS 
DIMENSIONS:! 3% " W.13%" D, 
4%" H. 

PRICE* $1 69.95 (Audiophiie Net, Zone 1). 



STROM BERG -CARLSON 

A mvrsiON OF GENERAL dynamics corporation 

I 4 I'8 C N. GOODMAN STREET • ROCHESTER 3,N,V, 
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HAROLD LAWRENCE 



Let's Sing a Symphony 
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EOXAiiD BkiikkteiS's last television ap- 
peai'finee of the season {February 22) 
was titled, "The infinite Variety of 
Music, : ' but it. could have been called, 
"Variations on How Dry I Am." The New 
York Philharmonic conductor tool; the first 
four notes of the familiar drinking tune 
and showed us how Handel, Beethoven, 
Strauss, and Shostakovich used this par- 
ticular sequence in t.heir compositions. 
"Mow Dry I A»i" was heard in the major 
and minor keys, as well us in a variety of 
moods ranging from ihe festive, to the 
lyric, playful, romantic and martial. Be- 
fore the program was over, one found one- 
self yearning for a good stiff drink. 

To exclaim how wonderful it is that a 
composer can express so many different 
things by means of an alphabet of twelve 
notes tells us very little about the art of 
music After all, the composer performs no 
less n miracle than the writer with his 
twenty -six letters, the painter with his 
three primary colors, or the mathemati- 
cian with his nine integers. Having once 
enunciated his thought, Mr. Bernstein 
would has-e done well to have gone on to 
more substantial areas. Instead, he chose 
to repeat his theme without alteration, 
thereby turning his program into ft rever- 
berating platitude. He is too talented and 
versatile to indulge in an approach that 
smacks of the "music appreciation" class, 
which many of us will remember from non- 
public .school days, 

Tlie music appreciation period in the 
"Week's schedule usually involved marching 
into the assembly hall u> the tune of 
Sousa's Kinrj Cotton, or Washington Post, 
played vigorously on the piano by the 
music teacher. Moat students regarded this 
as the easiest class iu their curriculum ; 
they rested comfortably in the auditorium's 
less battered scats and listened to record- 
ings of classic;) 1 music played on a port- 
able phonograph. Between recorded selec- 
tions, the teacher picked out melodies from 
the compositions on the program. The edu- 
cational objective was simple: to learn 
great- music by remembering themes from 
famous works. Teachers long ago discov- 
ered the obvious fact that, mere exposure 
to classical music will put most of their 
classes to sleep. (A glance at the audiences 
at symphony concerts demonstrates that 
this holds true even for ticket-paving 
aduks.) Therefore, they had to devise a 
method for engaging the students' full at- 
tention. 

The association of words and music 
seemed Hie answer to the problem. In 
memorizing a sentence or a poem linked 
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with a melody from a popular symphonic 
piece, it stands to reason that the student 
will memorize the music, too. This proved 
a practical scheme. Too practical, in faet. 
For no matter how niuel) "we now try to 
eradicate these words from our mind, they 
eling to us with the tenacity that only cer- 
tain youthful memories arc wont to pos- 
sess. 

Before proceeding further, the reader 
should be warned that this sub ject has ita 
contagious aspects. How often have we 
been pursued by a tune from which we 
cannot escape? This svriter, like thousands 
Of music lovers "who attended the same 
kind of music appreciation classes, has had 
certain words inscribed indelibly in his 
memory alongside themes from great musi- 
cal scores. Here arc a few examples. 

Schubert — Symphony No. S: first move- 
ment. 

This is the ,<u; »i -phony 

That i'f/iii-bert wrote but never yiri-ished. 

Beethoven — Symphony No. 5; opening 
This is the Fifth! 
Beethoven's Fifth! 

Tiiis is the fifth xyn\- phony 
That Beelh-oii-en wrote. 

Haydn — Symphony No. 91: second move- 
ment. 

Papa Haydn made this tune 
A surprise is coming soon, 

Grieg — Peer Gytxi 

Morning is breaking, 
And Peer Gynt is waking. 

In the hall of — -the mountain king. 
Mountain king, mountain king . . . 

Some of the best specimens of music- 
alppreciatiou poetry arc- written in Eng- 
land, where one uiusie educator set to 
words the themes of the entire Well- Tem- 
pered Clavier. English schoolchildren re- 
member Mendelssohn's Hebrides Overture 
by means of the following lines: 

Opening (heme 

How love-\j the sea is ! 

Second theme 

Oh! Piston to the ieie-ly second subject! 
On the 'cellos, 
Lucky fellows] 

In dancing class, schoolgirls tripped to 
Beethoven's Minuet while singing these 
Special lyrics: 

Come and let us make a pretty bow. 

Make a bow, make a bow. 

Come' and let us make a pretty bow, 
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Make a pretty stylish, fancy turn. 
Now we'll walk off so straight, 
Make a bow, make a bo-ow. 
Come and let us make a pretty bow. 
Make a bow, vis-a^vis, 

Jn his book, "Great Symphonies — haw to ' 
recognize and remember them" (Comet 
Press), Sigmuod Spaeth, the high priest 
of music appreciation, sets to words the 
principal and subsidiary themes of well 
known symphonies. "With impressive deter- 
mination, Dr. Spaeth performs rorbal aero- 
batics in order to make the words fit the 
tune. Take, for example, his settings of 
Mozart's Jupiter Symphony. 

1. Alleyro vivace 

Jove! Great Jove! Mighty Jove! 
We come to thee with trembling. 
Jovel Great Jove! Mighty Jove! 
Our fears are past dissembling. 

2. Andanxe cantabile 

Even Jove ma-ay fail I Hal 
Even Jove tu-urns pale! Ha! 

3. Mcnuetto 

Afo-zart used this progression bo-fore. 
Look for it in his G Minor sc ore. 

For J^eothoven's Funeral March from the 
"Eroica" Symphony, Dr. Spaeth contrived 
this stark verbal setting: 

Muffled drums tell a hero's ending, 
Slow steps, mourners wending. 
Raise not the head. 
The eyes we closed, the hero is dead— 
Cold and dead. 

In the above examples, Dr. Spaeth built 
hia poems on a title or au implied pro- 
gram. He was greatly handicapped by such 
a work as Mozart's Symphony No. S9, 
whieh bears no subtitle and has no extra- 
musical allusions: 

First movement 
E Flat the key. 
Great symphony. 

Dr. Spaeth's comprehensiveness, how- 
ever, proves to bo his undoing, for how is 
one to recognize the themes of great sym- 
phonies when the key words arc too nu- 
merous and difficult to remember? The con- 
cise phroso used in the public schools may 
serve to highlight only one theme per work 
— and often merely part of the theme — but 
it is a simple phrase. 

Which brings us back to "How Dry 1 
Am." Mr. Bernstein's purpose in using this 
drinking song differs from that of the 
music appreciation teacher. Yet he has un- 
wittingly injected an element of uncer- 
tainty into the field, for "How Dry I Am," 
while a handy identity key, now stands for 
several different pieces. In addition, the 
words do not refer specifically to the music 
in question, with the possible exception of 
Handel's Water Music. 

In view of the confusion, perhaps this 
would be a good time to end the practice 
of writing lyrics to groat musical works 
once and for all. Did Mendelssohn antici- 
pate the era of music appreciation when 
he composed his "Songs Without Words''? 
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CONCERTONE MARK VII 

PROFESSIONAL STEREO RECORDER 



A sterling new engineering masterpiece by American 
Concortonel The Mark VII Professional Stereo Tape 
Recorder is exclusively tor the discriminating few who 
seek perfection in sound reproduction. Compare its pro- 
fessional features with any other recorder on the market, 
then hear ft at your Concertone dealer's. This is the 
ultimatel Priced from $795. 




CUSTOM HEADS — precision designed and manufactured 
by American Electronics. Inc. • 3MOTOR DIRECT DRIVE 

• HYSTERESIS SYNCHRONOUS CAPSTAN DRIVE MOTOR 

• lO'/j" REELS-lwIce the recording time. • PUSH-BUTTON 
CONTROLS • REMOTE CONTROL- available as a plug-In 
accessory. • COMPACT. PORTABLE, easily installed in 
console or on wall. 



l£3Q 



Monitoring switch for instant soureeto-tape comparison 
at output or headphones. Automatic cut-off switch; self- 
energlilng brakes; dual inputs; solenoid operation. 
Calibrated VU-type meter for control of both channels on 
record and playback; 2 record and 2 playback built-in pre- 
amplifiers. Mark Vlt-F plays half-track monourel and 
both 2-track and 4-track stereo tape. 



FREQUENCY RESPONSE: 30 cycles to 17,000 cycles at 
7Vi lps. ± 2 db; 40 cycles to 12,000 cycles. 40 cycles to 
10,000 cycles at 3 1 /, ips. ± 2 db; 40 cycles to 7.500 cycles 
(two track). 

FLUTTER AND WOW: Less than 0.35% at 3% ips., less 
than 0.25% at 7 'A ips. 

DIMENSIONS: Height 14>/ s ". width 16%", depth 6". 
WEIGHT: 39 (bs. complete with carrying case. 



For further details write — 

AMERICAN CONCERTONE 

AUDIO DIVISION, AMERICAN ELECTRONICS, INC. 
9449 WEST JEFFERSON BOULEVARD 
DEPT. A4 CULVER CITY, CALIFORNIA 
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NEW PRODUCTS 



• Ampex Tuner ajid Audio Control. >in ik- 
ing its entry into the high-fidelity com- 
ponents field, Ampex Is introducing a 
Stereo XM-FM tuner and a matching 
stereo audio -control -preamplifier, both of 
which wore developed for incorporation 
into Ampex console home music systems, 
but which are being made available sep- 
afately as individual components. The 




Model 502 timer incorporates on a single 
chassis two completely independent hut 
matched tuning units, for either or both 
FM and AM reception. Oflerlng excellent 
selectivity and sensitivity, the tuner was 
designed us a precision unit to provide 
optimum balance between the two parallel 
channels at nil levels of operation, a 
feature critically important for stereo 
recording off the air. AM circuitry pro- 
vides broad and sharp selectivity posi- 
tions. Engineering- features include accu- 
rate visual tuning indicators and flywheel 
tuning mechanisms. The nnit also features 
provision for adaptation to FM multiplex. 
The Model 402 audio control center offers 
instant selection of any desired source of 



cartridge, intended for use in profes- 
sional turntables, the unit will track at 
less than two gwtms stylus force; at this 
force the cartridge can actually be swept 
back and forth across a spinning record 
without causing damage to either the 
record or the diamond stylus. Channel 
saparatinn of the Studio Dynetlc la more 
than 20 db at 1000 cps. Frequency range 
Is 20 to 20.000 ±2.5 db. Output is 3 mv per 
channel at 1000 cps. Compliance, hoth 
vertical and lateral, is S x 10-° centimeters/ 
dyne. Manufactured by Share Brothers. 
Inc., 222 Hat-trey Ave., Evanston. HI. 

, Eaxman-X&xaon Stereo Tuner. The 

"Madrigal," Model ST350, is a tuner which 
sets a new high in simplicity of operation, 
being operated entirely by push-buttons 
with exception of the tuning function 
itself. Also it is exceptional in its versa- 
tility. It contains separate AM and FM 
sections for simulcast stereo reception, 
and is equipped with signal and power 
supply to drive the ;uew tlai man-Kardon 





records in any sequuvioe. 'Pln-Sc ixiid other 
special features of (he Dual 100G are 
described in greater detail in literature 
available from United Audio Products, 
Inc., Desk K, 202-1 J-X 10th St.. Xew York 
3. N. Y. D " 4 

• Q-B Speaker Enelosuze. Proportioned 
for minimum width, with its height com- 
patible with the Ci-E KQ-1 series equip- 
ment cabinet, the now "Stereo Classic" 
EN-50 series is a 5-cu,-ft. "dlstiibuted- 
port" speaker enclosure which is intro- 
duced by G-K as the top quality enclosure 
in Its hi-fi components line. When ustrJ 
with a high quality coaxial or biaxial 




atereo or monophonie reproduction. Two 
loudness controls, -one for each channel, 
are mounted on concentric shafts and 
friction coupled to permit setting and 
maintaining uniform calibration and bal- 
ance of audio levels, with automatic treble 
and bass compensation at any desired 
listening level. Individual bass and treble 
controls permit maximum boost and cut 
of 16 db. Full technical information will 
be mailed upon request to Ampex Audio. 
Inc., 1020 Kifor Road, Sunnyvale, Calif. 

D-l 

• Share Stereo Arm-Ca-rtrldge Comtolaa- 
tion. "Virtual elimination of record and 
stylus wear has been accomplished with 



MAS 50 multiplex adapter, which may be 
mounted within the tuner enclosure. 
When equipped with the adapter the tuner 
is fully capable of receiving Crosby com- 
patible multiplex broadcasts. FM sensi- 
tivity is below 1 microvolt for 20 db 
quletine;; 1.9 microvolts for 30 (lb quieting: 
frequency response is SO to 20,000 cps 
witliin 1 0.5 db. AM sensitivity is 20 
microvolts/meter: frequency response is 
20 to JiOOO cps ± 3;0 db. The ST350 tuner is 
Ideally suited for use with the Knrman- 
Kardon Epic, Model A250, 50-watt stereo 
amplifier. Further Information will be 
supplied upon request. Write Harman- 
Kardon, Inc., 520 Main St., Westbury, ST. Y. 

B-3 

• Ilual ^nrniable/Clianger. Embodying 
many exclusive features essential to 
stereo reproduction, the new Dual (pro- 
nouuesd du'-al) Model 1000 is a combina- 
tion 4-speed turntable and deluxe record 
changer. The unit will track and operate 
the automatic cycling mechanism with 
stylus force as low as 2 grams. A built-in 
diroct-rcadiiig pressure guage insures 




Speaker system, it has more than double 
the low-frequency power output capability 
of comparable closed-type enclosures. Tim- 
seven "distributed port" openings are in 
the rear panel, to eliminate grille cloth 
Interference and Improve the enclosure's 
acoustic resistance function. Possible 
spurious sound from air Uu-^ulence 
through th« openings is eliminated by the 
size and placement of the ports. The FN-50 
is designed to accommodate au # pres-sures 
of speakers of up to SO watts. Further 
information Is available from: General 
•, West Genesee .Street, 



Electric Company. 
Auburn, Y. 



D-5 



• Fisher Stereo Beniote Control. The 

Model RK-1 stereo control unit permits 
adjustment of speaker level anywhere 
within the listening area. Developed for 
use with the Fisher -100-C master audio 
control, this attachment makes it possible 
for the listener to set the volume and 




the stereo version of the Shure Studio 
Dynetic integrated tone arm and magnetic 



optimum cartridge operation and long 
record life. The turntable proper weighs 
5 VI lbs. and is laminated and concentric- 
ally girded to retain dynamic balance and 
a plane surface. The motor is of sufficient 
power to drive the turntable to full speed 
within a half second from a dead start. A 
ono-piece tone arm employs a double set 
of direct-acting ball bearings for both 
vortical and lateral axes. A Stereo-Mono 
switch includes a phase-cancelling feed- 
back circuit which removes vortical noise 
signals resulting when monophonie rec- 
ords arc played with stereo cartridges. 
The changer mechanism Is unique In that 
it will operate with any diameter record 
from 5 to 12 ins., and will Intermix ten 



bs.la^e of V,te> sjvettkeA's svt. the s^vot v?riere 
he hears the program instead of at the 
control center. The RK-1 consists of a 
control assembly, a 30-ft, connecting 
cable, and an adapter plug for connection 
to the 100-C. In operating position, volume 
of hoth left- and right-hand speakers may 
be controlled independently. Fisher Radio 
Corporation. 21-21 i4t% Drive, Long Island 
City 1, N. Y, D-6 

• Seaujat 12-wafct "SooHsbelf" Amplifier. 

This compact little amplifier provides thfr 
same high quality sound reproduction as 
the Heathkil Williamson- type amplifiers 
and is limited only In power output. The 
EA-2 has more than enough power for the 
average home and provides 20-to-20.000- 



CPs rospon.se within +1.0 cllj, with less 
than 1,0 per cent harmonic distortion at 
full output. Miniature tuberf are used 
throughout the advanced circuitry, includ- 
ing Type ELS1 output tubes in a push-pull 
tipped-screen output circuit. Output trans- 




former is tapped at 4, S, and 1C ohms. 
Buik-ln preuinp has provision for three 
in pit! 8, magnetic phono, crystal phono, 
and tuner. Separate bass anfl treble con- 
trols provide both boost and cut. Vinyl- 
clad steel housing with brushcd-gold trim 
is exceptionally neat in appearance. For 
further information on this excellent low- 
priced amplifier kit. write Heath Company, 
Benton Harbor, Mich. D-7 

• Electrostatic Tweeter. Introduced as the 
Model AJH Electrostatic Transducer, this 
unit i* equipped with a self-contained r-c 
crossover network, and may be connected 
In parallel across any low- or full-range 
speaker without additional facilities. Fre- 
quency range is 500 cps to well beyond the 
limit of audibility. Built-in fused power 




supply affords 1000 v.d.c. polarizing po- 
tential. Two capacitor elements permit 
120-deg. dispersion. Push-pull construc- 
tion holds distortion to an absolute mini- 
mum. The AH! is designed to match an 
S- or 16-ohm output of a 15- to r>0-watt 
amplifier. Cabinet is finished in hand- 
rubbed walnut. For further information 
write Cosmos Industries, Inc., 31-28 
Queens Blvd., Long Island City 1, N. Y. 

D-8 

• Miniature Transform ers. A new series 
of small transformers intended for use 
vtith printed circuits has been added to 
the line of audio components manufac- 
tured by Audio Development Company, 
283:i 13th Avenue, South, Minneapolis 7, 
Minn. Five standard case sines range from 




0.56" square by O.ijO" in height up to 1,27" 
square by 0. .>■!" in h&iglit. Audio, power, 
and ultrasonic transformers and inductors 
in these sizes a;-e available for either 
transistor or vacuu m - 1 ub e c i re u i t. ry . 
Terminals and inserts are on standard 
U.l" grid multiples. X5-9 



This Man is Using an 
Electronic Crystal Ball 

The H. H. Sco It advance development team must 
foresee the future. They must design new products 
so thai they Stay current for many years, Herman 
Hosmer Scott insists on Ihfs a protection to 
y&ur investment. 

The new 130 Stereo preamp is an example of Ihe 
way Scott engineers work ahead. Engineering of 
this brand new product was started when stereo 
was nothing more llian a hobbyist's delight, ^his 
allowed lime for thorough testing of its many 
advanced features. 

Every H. H. Scott component is desi£ned to defy 
obsolescence. Careful planning, fine engineering, 
exceptional quality mean your investment in the 
new H. H. Scott slereo-prearnp . . . o/ any H. II. 
Scott product ... is an investment in a compor enl 
lliat will still be up-to-date many years trom now. 




17 reasons why you should buy the 

New H. H. Scott 
Stereo-Preamp 



3 13 11 12 is a 0 s 1 a 7 15 




9 6 lO 14 2 6 



1 Visual signal liRht display panel shows mode of opera- 
lion at a glance. ? Completely separate bass and treble 
:on|rols on each channel so that different speakers may be 
matched. 3 Play stereo from any source — Records. fM- 
AM Tuner, Tape. \ Reverse channels instantly, or play 
monaural from any source through liotli chanr els doubling 
your power. 5 Play Trcrco — a cenler channel output 
lets you use your present speaker as a middle channel. 
€ Special circuitry lets you balance channels quickly and 
accurately. 7 Reverse the phase of -one of your channels 
ISO degrees instantly. Lets you correct lor improperly 
recorded lapes. 8 Separate 12 db /octave rumble and 
scratch fillers. 9 Complete record equalizer facilities. 



10 Use as an electronic crossover al any time. II Two 
stereo low-level inputs, Vou can connect both a stereo phono 
pickup and stereo tape head. 12 Slereo lane recorder in- 
puts and outputs. 15 Provision for operating stereo tape 
heads without external preamps. 14 Quick-set dot Con- 
trols allow any mem lie: of your family to use equipment, 
15 Loudness -volume switch. 16 Stereo tape monitor 
switch. 17 The exceptional quality "of all H. H. Scull 
components , . , PLUS all the features and specifications 
long associated with H. H. Scott monaural flreampNfiers, 
Sensitivity 1 ! j millivolts on tape head input. 3 milli- 
volts on phono lor tull output. Hum level SO db below full 
output on high level outputs. 



1<J=5<> Hi-n 01 




Size in accessory case 
15)}W X 5h X W .4. Model 
130. Pike $169.9S ($173.05, 
\Vc.<( oj R ork its). 



Write for complete technical 
spec fications and 
new catalog A-4. 




14. II. SCOTT. INC.. Ill POWDER MILE. RD.. M*T,'iJlHE>. I/ASS. 
EXPORT: TEUSC0 I NT En NATIONAL COflR. 36 H- SOTK ST., N. T. C. 
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CONDENSER 
MICROPHONE 



Acclaimed 
The World's 
Finest! 



Designed for 
professional recording 
and broadcast 
application where 
utmost performance, 
dependability artd .' 
fidelity is essenyali ' 
The frequency ■ 
response gf : this'~ 
microphone is 
completely free of 
resonant peaks 
and dips 
within ihe 
specified range 
of 26-18,000 cps.* 




rniuc jjji 

COMPLETE g 



direction^ @ * . u 
oattefo. MwJVv more than 

. output Level. db-1 
iyne/e" 1 "'; „, _io db 10 



INCORPORATED 



JAZZ AND ALL THAT 



(/row joatfe 6i) 



teen times are Voi< Were Meant For He, Then 
I'll lie Uiimn) und -1 Sleinonj. The. im- 
mense sine of the house contributes to the 
mouophonie version, and the plippem.ent of the 
pipes on cither siilo of ihe auditorium should 
lie araumticitlly realized on the forthcoming 
Ftereo disc. 

Eddie Dnuxtedttr combines Hie eDfcctfi of n 
four-ninnuul, twenty-four runk Robert Morton 
studio organ and a ilvrteTjiifttiUtU Hammond, 
equipped with vibrnhurp, celesta, and n Krue- 
ger string bass m tocluuoit. .Multiple recording 
turns up almost everywhere and it w«.s merely 
a martee of time before u ftri'nulit tried it. 
In this case, the tapes are blended so Hlc ill- 
fully that the scoreboard must tm followed to 
ItJi what Is going on. Dunstedter sticks lo 
one instrument on several tracks, switches 
amiably t'toiu one to t.he. other tm .some, and 
joins their effects oti others, evfch dubMig In 
piani) embellishments In one Instance Mis 
repertoire includes The Tan Trumpet, Pninci- 
Uttti, lirttzil, and StreniuUi to « Wealthy 

Beouries of 19lfi World Pacific WP1 245 

Described hy his employer of the past three 
years us 'Vue of the most underrated If not 
the mosc underrated alto man in the country," 
in ii liucr quote, Charlie Mariano Is likely to 
be remembered for his unusual choice of tunes 
for this album, no matter how It affect* hla 
rating, Quite a few listeners who would hesi- 
tate to name Shelly Marine's alto saxlst jjrJH 
recall the mnu resourceful enoiish to revive 
JfWfc, Central, &Jr* 31c IVo Man's Liini, nnd 
other songs of World War I viufage. His part- 
ner, on alto and flute, Is Jerry Dodglon of 
Red Xorvo's quintet, a Huent performer cap- 
able of meeting the needs of Till ¥c Meet 
Again, ami 'Til Hie Clouds Hot! By. Victor 
Keldmnii, vibes, and pianist Jimmy Rowles 
deal with, the sublctles of K-K-K-Kalii, and 
Monty BnrttflS delivers a well timed bass line. 

Beit of all, these modernists treat the old 
tunes with affection and seem fb have a good 
time doin£ rr. The arrangements, credited to 
Mariano, are skilled and reveal hidden 
beauties. On Deep BAvc*, he plays recorder in 
a setting whieb will evoke memories in some 
of Willnrrt Bobleon, a modernist twenf r-irve. 
years ago before the term acquired its present 
connotation. Bo=« Shelly Manne is on hand fo 
?ive. direction and a martial fionnd to Over 
There, nnd VT/isn Jolmn)/ Comes Marching 
Home. 

Pete Rugolor Percussion A« Work 

EmArcy MG3&122 
Drums On Fire! World Pacific WP1247 

Freed from the conventional role of the" 
in7.?, drummer, the percussionists at work on 
these two albums combine- Varied tonal quali- 
ties In complex rbyibmlc patterns, using them 
to tell a story or simply as interesting aonmls. 
To enlarge upon four compositions he wrote 
while chief arranger for Stan Kenton a dec- 
ade ago. Pete Jtueolo enlists sixteen men and 
returns Jael; Costonzo. on bongos, and Shelly 
Manne. who alternates as tympnnint with 
vibist Larrr Bunker, to their original posts, 
ffojioo Fugue for Rhythm Section, and 

Arlhlry on. J'crcunisiiin all shine under the 
brilliance of improved recording techniques. 
Any preponderance of brass and kettledrums 
is lightened by the use of rhythm section 
alone, with Mel Lewis as an added drummer 
on several numbers, indre Previn's inventive 
pln.no passages break U|i Ur* succession of 
drum solos and hi* phtyiug is n feature of 
Chorah- jnr J(ru*s, I'iano nnd Bniioc. A stereo 
version is listed on Mercury. 

Chafnr Lai, one of India's leading Tabla 
players, visited the United States as accom- 
panist to the Sltar virtuoso Ravi Shanftar 
and waj* televised matching wits with ,7o 
.Tones on a memorable "Omnibue" program. 



His variations in Tintal style provide a fasci- 
nating eleven-miuute introduction to the sec- 
ond collection. L'nder his. agile fingers, an 
astonishing array of tones down from his two 
small drums ruid the recording conveys them 
faithfully. Benny Barth. drummer of The 
Mastersounds, takes Caravnn on an extended 
Journey and his eohorta speed him along on 
gourds, rattles, elnves, woodblocks, cowbell*, 
and other gear. Extracted from previously re- 
leased LPs are Art Blakey's Ritual, n three- 
part tribal siute descriptive of his expcrieur.ee 
on a visit to the Vntcrlnr of Nigeria, and 
Oorry iUillUttUV* nnrk for Bnykmlalc. u 
grandly humorous vehicle for his quartet and 
Chi eo Tin mil tori's parade beat. 

Jim Copp Tales Playhouse 101 

Germany's Bielefelder Kinderchor 

Capilal T10149 

zVdnlfs often find children on excuse to 
satisfy their own fancies and these two Items 
are reason for such indulgence. The audlofan 
who could not Justify the purchase of » sound 
effects record before will ilnd trains, cars, 
breaking glass, running wntcr, hammering 
and slamming doors woven Into the eli.-hl 
original fables produced by Jim Copp anil Ed 
Brown. Not always as authentic as Mr. Nuns 
or Mf. Coolt, they take tliftlr thnuiicrBtotw 
from u bathroom shower and do considerable 
multiple recording. Copp narrates, plays sev- 
eral Instruments, blows up balloons, and sings 
all seventeen voices of a schoolroom chorus. 
Youngsters will be enthralled by Minn &oyglno 
wid the Qorllla, nnd you will enjoy teWufs 
rfcem how it is done. 

If the records or performances of the 
Oberntirchen Choir gave you pleasure, Ger- 
many's other great children's choir needs no 
introduction. Founded more, than twenty-live 
years ago by Freldrlch Oberschelp. still Its 
director, the Bielefelder Choir lib!? yet to 
visit ibis country. But the proceeds of lOnrfl- 
pean tours enabled It to build a school, In- 
cluding modern sound studios, and this fine 
recording lu the Bret of Its products to reach 
-these shores. A dozen native folk songs arc 
sung with nil the charm and lilt of youthful 
voices. 

Bess Bonnier: Theme For The Toll One 

Argo LP632 

VHo Price: Swinging The Loop 

Argo 1P631 

Due to the coneeutrntion of Jaza record 
companies on either const, the aspiring young 
musician In the Chlengo area must often leave 
home base to achieve recognition. Activity In 
the local studios is directed chiefly at the 
name artist passing through the city. This 
lobel has been making some tentative ges- 
tures at ebanslng the situation and is here 
rewarded by the discovery of Bess Bonnier, 
a 2D-year-old Detroit housewife and mother 
of three children. Blind at hirth, she studied 
music In Braille classes and has played jazz 
plnno since her teeus. Especially fruitful Is 
her recent association with drummer Bill 
Steen nnd bassist Nick Fiove, a talented ar- 
ranger nnd composer of a romping blues nnd 
the title piece. Dorian Is a reflective melody, 
dedicated by the pianist to her daughter, nnd 
it Is well worth becoming acquainted with 
her nnd the trio. 

Vlto Price is a native New Yorker, now 
n staff musician at Chicago's station WGIT. 
who served a long apprenticeship on the road. 
His compatriots from the studio orchestra 
Join him on live swinging numbers, arranged 
for big band hy Bill MeRcn. On Ave others 
his warmly moving tenor sax Is supported bj 
an Irlnerant rhythm section of Lou l.t-vy, 
Max Bennett, Freddie Green nnd Gus John- 
son. Price's three orlgfnnls are uncluttered 
and his unassuming style shonld win him 
friends. 
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positions. Thus when the low-frequency 
high-aiaplitude waveform swings the 
l>late current o£ a tube, up into the high 
current region, its pJate resistance is 
mueh lower than when the plate current 
approaches cut- off. This means that, 
correspondingly, the frequency response 
contributed by the interstage coupling 
will be changed at different points on 
the high amplitude wave form (Fig, 7). 
This produces a form of intermodulation 
that has not received much consideration. 

Tt k analogous to the Doppler effect 
which has been much talked about. But 
it includes possible amplitude fluctuation 
as well as phase fluctuation, in the high- 
frequency components of a signal pres- 
ent along with a high-amplitude lower 
frequency. And this form of intermodu- 
lation, as well as being different from 
that determined by the standard IM 
test, will be quite critical of the fre- 
quency used for the high-frequency 
measurement, if such a measurement is 
used to detect it. It will also be critical 
of level in the sense that higher levels of 
the low-frequency component are more 
likely to produce it than lower levels. 
But it is not necessary to run into 
maximum output conditions or even 
close to them for such effects to become 
noticeable. 

The Villain in the Black Hat 

So far we have talked about a variety 
of distortion forms that can occur in 
almost any amplifier, even without feed- 
back. We have not mentioned a com- 
ponent that is often accused of being 
the principal distortion-contributing ele- 
ment of an amplifier: the output trans- 
former. 

An earlier article examined the ques- 
tion of how an output transformer pro- 
duces distortion in detail. Suffice it here 
to summarize by saying that an output 
transformer does not produce appreci- 
able distortion over the mid-range fre- 
quencies. Assume its non-linear magnet- 
izing current, approaches 10 p-er eent 
maximum level and the lowest audio fre- 
quency, say 20 cps. Then this will only 
be 0.2 per cent at 1000 cps and. if the 
source resistance of the amplifier is 
much lower than the load resistance, the 
effective harmonic generation is corre- 
spondingly smaller than this. There is 
not a tube or transistor made that pro- 
duces distortion as low as 0.2 per cent 
operating at maximum output. 

So unquestionably, over the majority 
of the frequency range, the output trans- 
former does not contribute any material 
distortion. 

However, it can eon tribute by com- 
bination of other effects, as we have just 
suggested. The output transformer can 
be one element responsible for changing 
the high-frequency response at different 
points on the waveform because of the 



variation in plate resistance uf the out- 
put tubes. In the more complex circuits, 
such as Ultra-Linea)' or unity coupled, 
a poorly designed output transformer 
can be responsible for distortion due to 
the voltages it presents to various tube 
electrodes not being in precisely the 
correct phase relationship to achieve the 
intended operational mode. But these 
distortions are actually generated by the 
tubes and their non-linearity rather than 
by the pure reactive effects introduced 
by the transformer. 

But because circuits eliminating trans- 
formers would eliminate these effects, it 
may be argued that the transformer is 
responsible for the effect. However, we 
have not yet, seen fin Ultra -Linear cir- 
cuit for a direct-coupled output that does 
not xise a trans f owner. 

As the *mtji#tr article, on transformer 
distortion showed, there are two con- 
tributing elements to the way a trans- 
former can cause distortion : (a) due to 
the non-linearity of its magnetizing 
current directly; and (b) due to the 
inductive loading of the magnetizing 
current in addition to the amplifier 
normal output load. This is illustrated 
in Fig. S. Here it is assumed that the 
source resistance presented by the am- 
plifier is relatively low, so that, provided 
the amplifier can deliver the additional 
current required for saturation magnet- 
izing current, no appreciable distortion 
is produced. 

When the transformer alone is cou- 
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Fig. 8. Showing how the additional load 
of the output transformer magnetizing 
current, at saturation, combines with 
normal loads to produce variable dis- 
tortion or restriction of maximum output. 



From 

any Point of View, 
more Experts choose 

ACROSOUND 

ULTRA-LINEAR II 

60 watt amplifier 




DESIGN The combination of patented 
ULTRA-LINEAR circuitry— plus new HYBRID 
FEEDBACK principle- VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ... an 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know-How, This superi- 
ority of design now enables i anyone with o r 
without any previous knowledge of ele ct ronics 
to assemble for himsetV or herself ". . . (yes! 
it's that easy)) . . . the finest of ampfifiers and 
at a most reasonable cqs\, in only two hours! 




PERFORM AH Ct By Ifeteittig Ki&K, & &j in- 
struments . . . ^ecq n d to non e in clarity and 
frequency response^ WormafTevel distortion is 
virtually unTneasu* abfe^JM 1% or leas at €0 
watts, 120 watts peak. Compfefefy stable . . . 
unaffected by toad*, perfect square waves. 




QUALITY Every pan going into the assembly 
of critical and even non-critical circuitry is 
tested and checked to allow no more than 
±Vi% variation from AG ROSO UNO'S stand- 
ards. Specialised teat equipment unavailable 
commercially was designed In ACROSOUND'S 
laboratories to achieve this result. £very 
printed circuit board h p la ced in trial o pera- 
tion on a laborator y amplifier. Output tubes 
are matched byirral and double chacked. 




COMPONENTS ACRO'S newest TO-600 out- 
put transformer with special hybrid winding- 
separates functions of output circuit and 
feedback circuit. Heavy duty, completely 
assembled , and thoroughly tested, printed 
circuit board assures unilormity of perform- 
ance. Low distortion EL34 output lubes are 
operated well within their ratings ensuring 
fang tube life and optimum performance. 
PRICE In preassembled kit form so that you 
may save money, learn while do'rng, and have 
the proud satisfaction you buiU the best for 
only $79,50 net ... or if you feel you would 
prefer it laboratory a ssembled it still repre- 
sents a bargain at ft£SJ5$ net, 

HEAR IT AT YOUR DEAtER NOW! 



BE READY FOR ACSOSOliNB DISTOOTlOMLESb 
PEL AMP DESIGNED FOR THE STEREO-PHILE 



Experts know why ACRO is best! 
Others . , . Learn why! Write to 

ACRO PRODUCTS 

368 SHURS LANE 
PHI LA. 2fl. PA. 
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ncctcd to the output, the saturation cur- 
rent is not in excess of that available 
from the amplifier's output and con- 
sequently the output voltage is relatively 
undistorted at this point. 

When the nominal resistance load is 
connected, the additional current swing 
required to produce the saturating mag- 
netizing current is still not very much 
greater. 

But when the load applied to the am- 
plifier becomes inductive, as it usually is 
when an amplifier is supplying a dy- 
namic loudspeaker at a frequency below 
its fundamental resonance, then the two 
inductive effects add to produce an exces- 
sive current demand on the amplifier. 
Then the uudistorted output is severely 
restricted due to the magnetizing cur- 
rent demand of the output transformer, 
and distortion sets in "early." 

Mr. Fixit 

Bo far we have discussed amplifiers 
without the addition of feedhack, but 
.some of the work we have gone through 
provides the basis for what happens 
when feedback is added to the amplifier. 

Taking the matters we have discussed 
in sequence, the first thing we consider 
i<; the effect of feedback on the over-all 
transfer characteristic. Examining this 
externally on the 'scope it is immediately 
notieeahle that feedback linearizes the 
curvature of the transfer characteristic 
approximately in proportion to the 
amount of feedback applied, which com- 
plies well with theory. But when we take 
a look inside the feedback loop, we find 
that alt may not be as well as the simple 
transfer characteristic might lead us to 
believe. 

Feedback operates to utilize the trans- 
fer characteristic against itself, so to 
speak, in the cancellation of distortion. 
The output of the amplifier is applied 
hack to the input again to be reamplified 
in opposite phase. This means that most 
of the harmonics or other components 
present will be neutralized, or consider- 
ably reduced, due to the feedback action. 
But the multiplication of harmonic prod- 
ucts that occurs in successive stages with 
similar order distortion bnt in opposite 
phase will also occur with feedback. 



So, if a two-stage amplifier produces 
harmonies up to the ninth and has feed- 
back applied over-all to reduce these 
harmonics, this will extend the converg- 
ing series on out to the 81st harmonic. 
True it will converge much more rapidly 
because the feedback is present and con- 
sequently the measurable distortion, 
cither by harmonic or IM test, will he 
almost infinitesimally small. 

But now we come to some other fac- 
tors that we may have overlooked so far, 
These are the possible c.omhinations on 
program material Either of the test 
signals utilized a simple sine wave or 
combination of sine waves which oper- 
ates the amplifier in its phase-shift-less 
region. The presence of phase shifts in 
the fed back signal can result in failure 
to cancel or even in additive production 
of spurious components. Continuing this 
by using a complexity of audio fre- 
quencies such as occurs in program ma- 
terial we may well end up with a wide 
range of extremely low-level spurious 
components, that gives the amplifier the 
familiar rough sonnd often noticed in 
feedback amplifiers. 

The phase shift that may give rise to 
this can he due to the fact that the load 
applied is not purely resistive. This is 
especially likely to occur in a pentode- 
type amplifier because the plate resist- 
ance is a much higher value than the 
load resistance or impedance. Conse- 
quently, the phase of the fed back signal 
will have the same phase as the imped- 
ance of the load, being fed from a con- 
istant-current source. True, the feedback 
tends to make the whole thing look like 
a constant voltage source, but not before 
the loop gain phase has been shifted by 
the impedance of the load. 

This means that any of these spurious 
components occurring will not be can- 
celed to the same extent that is measur- 
able with a pure resistance load. 

Further than this, the amplifier may 
Shave a variable degree of peaking in its 
■over-all or loop-gain response either at 
the top end of the audible range or 
beyond it. This will fluctuate with posi- 
tion on the transfer characteristic in the 
miid-baud range due to wide excursion 



o — 

INPUT 




FREQUENCY 



FREQUENCY 



if output 

KE8f IS fLAT, 



OUTPUT HFfcE 
MUST RISE. 



Fig. 9. Why the use of a "phase compensating" capacitor across the feedback 
resistor may be considered an inherently bad feature. 
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signals. Consequently, these hig-h-fi-o- 
queney spurious components, even 
though of low magnitude, will be ampli- 
tude nnd phase modulated in the loop 
gain of the amplifier and thus provide 
further opportunity for making them- 
selves audible as spurious components 
under program amplifying conditions. 

This leads us into another trick often 
used in feedback amplifiers, the use of 
phase compensation in the feedback. It 
is well known that an amplifier with a 
peaked characteristic, or even too sharp 
a rolloff, will produce high-frequency 
transient distortion. Frequently, how- 
ever, an amplifier is stabilized by apply- 
ing a phase compensating capacitor 
across the feedbaek resistance, or across 
part of it. This levels off the frequency 
response where otherwise it might show 
a peak. Also it sometimes effectively 
eliminates square-wave distortion, as well 
ns allowing a quarter amount of feed- 
back to he applied than would be possi- 
ble without it. So why is this not a 
legitimate method? 

Assume that the use of the phase- 
compensating capacitor at the amount 
of feedback used does achieve a flat re- 
sponse running into an ultimate rolloff. 
This means the fed hack signal must 
have a rising response because of the 
phase-compensating capacitor {Fig. 9). 
So the loop gain characteristic of the 
amplifier must have a rising character- 
istic which, from the well established 
principles, means the amplifier, regarded 
from input back through the feedback 
network to the input again, suffers from 
transient distortion and a square wave 
traced through (his path would also show 
excessive ringing. 

The ringing is only apparently eradi- 
cated because the feedback network is a 
contributing clement to it. 

If all the amplifier elements were 
linear, that is, if the plate resistances 
did not change with instantaneous signal 
value as we discussed earlier, it is possi- 
ble that the over-all response to tran- 
sients under this condition might be 
acceptable. But a closer examination of 
the square-wave response of an amplifier 
performing like this shows that the resid- 
ual effect is not a pure ringing owe. 
Usually the amplifier has been skillfully 
adjusted so that some of the overshoots 
are canceled and then, as the top or 
bottom of the wave settles down to its 
steady value, later excursions of the 
"ring" show up a little more than the 
earlier ones. 

This is measured at the output. But if 
you put the 'scope across the cathode 
resistor to which the feedback is ap- 
plied it is quite a different stoiy. Hew 
very considerable ringing is evident, pos- 
sibly with an amplitude even as great as 
that of the square wave itself. This indi- 
cates that the smoothing-out effect on the 
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output square wave is due to skillful 
balancing of time-constant effects due to 
residual capacitances around the ampli- 
fier in conjunction with the phase-com- 
pensating capacitor across the feedback 
resistor. 

This can happen where the wave is a 
simple repetitive one such as a square 
■wave. But when combined with the action 
of more complicated transients present 
in program material, sharp high-fre- 
quency transients can get quite broken 
up by comparison with au amplifier that 
has not been treated in this way in order 
to get more feedback with stability. 
(To Be Continued) 



PUSH PULL 

(from page 21) 

80 ma. Assuming a cathode resistor of 
10U ohms (R s ), the voltage across this 
resistor is = (50 ma + SO ma ) 100 

ohms = 8 volts. Under the conditions il- 
lustrated in Fit/. 1, the plate current 
through tube I would be 20 tna less than 
the plate current through tube IL 

Following the same line of reasoning, 
consider the circuit of Fig. 7. The plate 
current in tube I is 30 ma, through a 
200-ohm resistor, resulting in a bias 
voltage of (30 ma) (200 olinia) =6 volts; 
the plait; current in tube ]I is 50 ma, 
through a 200-ohm resistor, resulting iu 
a bias voltage of (oOma) (200 ohms) - 

10 volts. If this condition can exist, the 
difference in quiescent plate current 
would still he 20 ma, as in the case shown 
in Fig. 1. 

However, the 6 volts bins at tube I 
will permit more than 30 ma to flow in 
Fig. 7, since a bias as high as S volts in 
Fig. 1 was uecessaiy (o limit the cur- 
rent to 30 ma. The plate current will 
increase, increasing the bias which is 
directly dependent on this plafe current 
(E'i = »iBj), It will increase until a point 
of equilibrium is reached. Let us say this 
equilibrium point is where the plate 
current is 35 ma and the bias voltage is 
E k = (S3 ma) (200 ohms) = 7 volt*. 

In the case of tube II, qnite the op- 
posite effect is achieved. The 50-uia 
plate current is possible only with an 
8-volt. bias. When the bias is 10 volts, the. 
plate current must be. loss than 50 ma. 
It will decrease until a point of equilib- 
rium is readied. Let us assume this point 
to be 45 ma — the cathode bias will then 
be E k = (45 ma) (200 ohms) 9 volts. 

It then becomes obvious that the dif- 
ference of quiescent currents due to the 
configuration in Fig. 7 is 45 ma for lube 

11 minus 35 ma for tube I which is equal 
to 10 ma, while the difference in the case 
of Fig. 1 is 50 ma - 30 ma, which is equal 
to 20 ma. It is obvious that the case with 
the two separate bias resistors will tend 
to make a better balanced output stage 
than with the use of a single resistor. 
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ll should be noted tbat tke figures 
taken for the tuiTent in (he second ease 
is purely theoretical. However, the ex- 
ample goes to indicate that the tendency 
is toward better balance with separate 
cathode resistors than with a single re- 
sistor. However, with a good pair o£ 
balanced tubes this difference is negli- 
gible. 



D.C. Balance? 

D.e. balance adjusts the bias on tubes 
so that the quiescent, ov d.c. plate cur- 
rent of the two tubes are equal. 

Since the d,e. balance is usually ad- 
justed on both tubes to a portion of the 
curve with equal uonlincarity, there is a 
tendency toward lower distortion. This 
is not the main function of the d.c. 
balance adjustments. 

The d.c. saturation current in the out- 
put transformer is & limiting' factor on 
the low-frequency response. 

The d.c. current flows from both tubes 
in opposite directions through the trans- 
former. When these two currents are 
made equal, the effect of each (I.e. cur- 
rent is cancelled by the d.e. current 
passing through the transformer from 
the opposite tube. With no d.e, mag- 
netization of the transformer core (sat- 
uration) the low- frequency response is 
increased. 

This d.c. balance will incidentally also 
help balance out the hum. Since rela- 
tively unliltered voltages nre applied to 
the plates of the output tubes, there will 
be a large hum ripple across the trans- 
former due to plate current. When bal- 
anced, the hum ripple across one half of 
the transformer cancels that appearing 
across the other half—resulting in no 
hum output. In fact — the condition for 
minimum hum is an excellent point of 
adjustment for (lie d.c. balance control. 



Fixed Bias 

Schematics of two popular circuits 
used in fixed bias operation are shown 
in Fig. 8. 

All the d.e. current passing through a 
tube — the sum of the plate and screen 
currents — must pass through the cathode 
as well. To measure the total tube cur- 
rent conveniently, a small resistor can 
be placed in the cathode of each tube. 
Due to ihe cathode current being con- 
ducted through the resistor, there ■will 
be a voltage drop across this small 
resistor. This voltage is proportional to 
the total tube current [F k - (»„ + i„.) R s ). 
The voltage E k ., measured across this 
small resistor with any type of volt- 
meter, is actually a measurement of the 
tube current. 

In (B) of Fig. S, a 10-ohm resistor is 
included between cathode and ground in 
each tube. A balance control is provided 
so that the d.c. currents in both tubes 



can be adjusetd to be equal. This goal is 
achieved when (he measured voltages 
across both resistors are equal. 

The bias on a tube controls the current 
through a tube. This current is measured 
as a voltage across either 10 -ohm re- 
sistor. The bias voltage is adjusted to 
the point that the voltage across either 
of the 10-ohm resistors will indicate the 
optimum operating point for the tubes 
used. 

In FUj. S, ( A ) shows the two cathodes 
connected together and provides a com- 
mon JO-ohm resistor between the junc- 
tion of the two cathodes and ground. 
The current through this resistor is the 
sum of the plat* and screen enrrenls 
through both tubes. A bias adjustment 
hi also provided here to adjust the total 
currents to a predetermined value. No 
balance control is provided and thus only 
the Slim of the currents tlirough both 
tubes is controlled. The individual cur- 
rente through each of the tubes are as- 
sumed equal. This may be the ease if the 
tubes are identical. 

'The advantage of the two-resistor 
system over the single resistor is only 
in the flexibility in permitting the indi- 
vidual adjustment of the d.c. currents 
through each tube. 

A good ease can be made for the two- 
resistor system similar to the excellent, 
case made for using two individual bias 
resistors in Fig. 7. The voltage devel- 
oped across the two small resistors or the 
small single resistor of {A) in Fig. S 
are too small to have any real effect in 
providing balance — signal or d.c. They 
serve the sole purpose of convenience in 
measurement. 

The advantages of d.c. balance need 
not be discussed further. The facts out- 
lined above for the self-bias conditions, 
apply here as well. 

A.C. Balance 

The fact that the voltage inputs to 
the grids and the outputs to (he trans- 
former must be exactly equal and out of 
phase, is indisputable.. 

The inputs to both grids may be kept 
identical without an a.e. balance control 
when carefully selected load resistors are 
used in the phase-splitter circuits. The 
excellent modern phase splitters' make 
any further balance controls unneces- 
sary. 

The signals from both tubes to the 
output transformer are kept equal only 
when (lie tubes have equal gain and 
fairly similar curves. Providing any bal- 
ance control or '"gimmick" will be worth- 
less if the tubes are not similar. How- 
ever, dynamic balance can best be 
achieved in similar tubes when they are 
first statically balanced with a d.c. bal- 
ance control. -ffi 




■' Maiinie Horowitz, " Plume inverters for 
hi-fi amplifiers," 'radio $ XV 2f«»s, May 
1957, pp 92-97. 



A PLUG-IN 
REPLACEMENT FOR THE 12AU7 



MICROPHONICS: 

Negligible in amplifiers reauiring an 
input voltage of at least 100 mv for an 
output of 5 waits. No special 
precautions against microphonics 
necessary even though the tube is 
mounted in the near vicinity of a loud- 
speaker with 5% acoustical efficiency. 

HUM AND NOISE LEVEL: 

Better than —60 db relative lo 100 mv 
when the grid circuit impedance is no 
greater than 0.3 megohms [at 60 CPs), 
the center tap of the heater is. 
grounded and the cathocJe resistor is 
by-passed by a capacitor of 
at least 100 mfd. 



OTHER Am pore* TUBES FOR 

HIGH-FIDELITY AUDIO APPLICATION Si 

EL84/6B0.5 v-pln powsr nenlodo; 17 W PP 
6CA7/EL34 High-oower ponlode; 100 W ff 
EF86/6257 Lov/.noise high-^ Demode 
ICC81/12AT7 Low. nolle metli \jm-fi dual Jf!ade 
ECC83/12AX7 Low-noiie high-/? dual triode 

Cathode-type recllfier; 250 ma. 
EZ80/6V4 9-pin rectifies cathode; 90 ma. 
EZ8T/6CA4 9-dih rectifier; caihode; I 50 mo 

At All Loading fJccJeOmt 
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WHEN YOU BUY IT 
BUILD IT. . .HEAR IT 




STEREO 



TODAY'S GREATEST VALUE IN 
HI-FI KITS AND WIRED 

Companion proves Arkay is the aett value on the 
market today for advanced hi-fi engineering, styl- 
ing and performance. Arkay meant STEREO at its 
best, w'rttiln your budget. 




ARKAY CS-28 STEREO AMPLIFIER 

STEREO PRE-AMPMF1ER 

COMPLETE CONTROL CENTER 

Presenting , ; . the ultimate In total stereo! The i 
versatile CS-28 Is a superb product of Arkay's 20 
years of advanced electronic engineering, with 
Beauty of design that won the Fashion Founda- 
tion's Coveted Sold Medal. 

Identical dual 14 watt amplifiers convert to 28 
wafts for monaural operation. Full 28 waits, at 
lick of a switch, may be joined with err existing 
monaural amp for extended stereo, operated with \ 
the dual pre-ampltfier. 

"Reverse Stereo" switch interchanges channels. 
Balance Control compensates each channel for 
speaker system, room acoustics, etc. Gain Control 
operates both channels simultaneously. 

Rower Rating: 28 watts (twB [4 wait channels); 
60 waits peak. Frequency Response! 20-20,000 
CPS. 1M Distortion, 4 to 1. Harmonic Distortion, 
jess than 1%, 30-20,000 CPS. Pre-amp Outputs 
ZV. Tape Recorder Outputs 10V. Speaker Outputs: 
A, 8, 16 and 32 ohms. itaoCi 
Wired and tested 199.95 Easy-tO-BUIld Kit *64 

PtfflCT COMfAHIIM FOR T«£ CS-J6 

ARRAY SMI 

AM-FM 
STEREO TUNER 

Unmatched by units costing twice the price, the 
Arkay ST-ll provides wide-range AM and FM tuning 
of remarkable clarity and drift-free stability. 
"Miracle Ear" sensitivity In FM channel, A uV, (2 
uv. In AM) lor 20 do quieting. Two distinctive re- 
ceivers In one, for use singly in monaural recep- 
tion or simultaneously for slereo broadcasts. 

Wired and tested $74.50 fasy-to-build Kit^ 
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ARKAY SPA-5S 

STEREO AMP I 

Two 27% wait distor- 
tion-tree hi-fi amplifiers. ; 
or use as 55 Witt mon-,,- 
aural amplifier. * # 
Sajy-to-build Kit*64 
Wired and tested $79.35. 



CS-12 

s, PRE-AMP 

AND AMP 

1Z Watts, of clean power. 
Operates from ceramic 
or crystal cartridge, 
tape, tuners, auxiliary 
equipment. 

Eatyto-bHUd Kit *3.5" 

ARKAY SP-6 
STEREO 
CONTROL CENTER 

Completely self-powered sensitive dual "prSamp 
with unparalleled flexibility. Reverse position, hi 
10 filters, etc. Prices less cover, . 
Wired and tested 1S2.9S Eaiy-to-build Kll*JW 5 
All prices 5% higher west of Mississippi 

See and hear completely wired ARKAY Kits at your 
dealer. Write for detailed specifications & catalog. 
Otpt. A. /t 
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RECORD REVUE 

{from page 55) 



title imil the cover- -but I found 11 most 
agreeably |Mwt In tbe listening. 

Grailvllle is evidently the scut of tile Grail 
movement, or « scut ; the Interest is religious, 
but its expression In this Case is in musical 
tonus und therefore "universal" — or at least, 
directly Appealing *° a large number o£ us 
who nlso enjoy ami understand the language 
of music-. The girls who sing are clearly dedi- 
cated, sinecre boi, more Impoi taut, ihey ore 
very musical. The sinking is excellent, beauti- 
fully in tune and well balanced, without 
show-off solo work (the nolo* sine uiodeslly). 
Mvtsic ranges from some nicely "done Grego- 
rian chant, suns with run) understanding of 
the style, through music by sixteenth-century 
men such as Palcstrlmv. and ou to N'cgro 
spirituals, folk-style songs of various nation- 
alities. A nice record to have around as « 
change. 



Texos Folk Songs. Alan Lornax; with Guy 
Carawan, John Cole, Tradition TIP 1029 

Don't know whether you know the name 
Lomax — .you surely do iT you h:ive ever bought 
or- heard folk music, lie has dug up, col- 
lected, organized, promoted, codified, recorded 
folk music uulll ic runs out bis ears ; be 
produced slnglehaiidedly the huge Columbia 
collection of the folic music nf innuj- coun- 
tries, then Inter on the currently-appearing 
Wostrn luster collect ion of tbe folk music and 
dances of Spain [rtt&UJ b.v region) which 
runs to eleven 7»P'S. Cut never a note from 
tenuis himself until now. 

To be sure, he Is no singer. His voice just 
fiin't. (It would be butter if the engineer 
hadn't tried so liurd to put him into the 
background.) He has never, If I'm right, made 
any pretense of being a folk ui:rtsl himself 
nor a folk singer. But if you thought Loiuux 
maybe doesn't know bl.s stuff, tbls'll disabuse 
you. After all, he and his pi\ were the ones 
who due up Lend Belly, and he ha* been lis- 
tening IB every known fulk singer dny in 
and day out these twenty years and more. 

Tim*, -the Lomnx Texas tunes are of the 
best and the singing style is obviously first- 
hand- -by which I mean Just that : he gets 
this stttEf rlgbl from the sonrec. In content, 
and in style, both are excellent. It's only 
when you run onto a song that some real big 
folk singer bun sung for yun (in person or 
on records), that you realize what, a good 
imitator f.omnx is. I was thinking iu par- 
ticular of ''Black Hetty (Lnni-de-lnm) " — one 
of the most potent of the. songs Lead Hrll.v 
used to sing. Lomax does il in tins Lead TSclly 
manner but the voltage is about one half. 
If yon hndn'l: beard old Hmlie himself, you'd 
thlak Loninx was terrllic. In this sense, he is. 
(The song wasn't actually Lead Belly's own, 
but must have been out of those he polished 
up for his own productions.) 

Tbe guitar and banjo accompaniment to 
l.onuix has a nice, nulhentie quality but 
somehow is very polite and. for my ear, too 
genteel. The reason is. 1 presume, fbat the 
cooperating artists are English — they piny 
Texas with a faint British accent. The refer 
Kennedy who made the recording must be the 
son n£ the long-time and distinguished leader 
of the English Folk Dance and Song Sorters'. 
The Liiniax operating buse In recent yenrs 
has, I gather, been London, 

Offenbach: La Grande Duchesse de Gerol- 
stein (complete opera). Eugenia Zaresko, 
Andr6 Drari, Gisele Prevel, elc, Paris 
Lyric Chorus, Posdeloup Orch., Leibo- 
vyili. Urania USD 1015^2 (stereo) 

The "Gilbert et Sullivan" of France, dapper 
M. Offenbach, turns out here one of his very 
numerous comic oporectas that are. so largely 
unknown for us— except in such frothy con- 
cert suites as "Galto l'arlslennc." This one 
is really a honey, and most amusingly sung 
and anted for the stereo mikes. It's all aboil i. 
n rakish lady who is absolute monarch of 
a state suspiciously like Monte Carlo — es- 
pecially in the cover picture on this album, 
which features a Grand Duchess who Is the 
spitting Image nf Princess Grace herself. De- 
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liberate, 111 bet, fliongb not Offenbach's 
original Intent. ' 

Anyhow, tbe spirited lady has been brought 
up well protected from the facts of life by 
a Baron Pnck and a General Bourn- — until 
she casts here roving eye npou a raw recruit 
In her army called Fritz. The fat is In the 
Ore at once and in no time at all Fritz Is » 
pampered General, running the show — hut, 
ulna, be has his own gal friend and the doughty 
Duchess gets annoyed ; when Puck and 
Bourn, and the rest start o plot to assassinate 
Frit'/, the Duchess hursts in aud offers to 
Join them. Heal, spirited gal. 

This — and much more. Tbe whole thing 
has tbe pr^posterousness of the best Gilbert 
and Sullivan, but instead of Victorian pro- 
priety It has French can eauuevy, if you see 
tvhnt 1 mean. EspoiJnlly tbe slightly lusty 
scene near the eud where FritK has been 
'.•aught with blfi pants—well, anyway, a Jealous 
husband ia after blm and Las twisted Ms 
sabre into a corkscrew. Lovely, lovely — and 
Just as well It's in French. 

This high spirited performance makes a 
lane contrast to the sad-sack singing of Offen- 
bach's "La I'dricbolc" (In English, toned 
down) beard in n recent ItCA Victor album. 

Denis Matthews Plays Beethoven Baga- 
telles for Piano, Op. 33, 119, 126. 

Vanguard. VRS 1033; VDS 20T8 (stereo) 

Vanguard has been enterprisingly ship- 
ping both stereo und mono review copies of 
almost everything it has released lately, 
thereby inviting a comparison that could well 
be disastrous If this company weren't pretty 
darned careful to cut stereo that can take the 
comparison with its mono. I would nor warn 
to Htate. that tbe stereo is always exactly ns 
clean, loud, sharp-wised and what-not as the 
corresponding mono cut ; but since tbe music 
is virtually always more satisfactory iu sound 
in the stereo version, — even In solo piano, 
such as this disc — rheve's n bit of loewnj 
allowable. 

I guess the mono disc here Is technically a 
shade better in the cutting, though it could 
easily be a matter of my pickup performance. 
But the stereo iiin.no is clearly a better piano 
sound, more mellow, larger, more alive, mere 
natural : nod for this reason I am decldfcly 
prepared to take a bit of noisiness In my 
pickup now and then for th« extra value 
of the sureo disc. 

Yes — Vanguard udds proof to London's and 
Dccca's stereo piano that n aula inttrumtnU 
In stereo Is :m excellent idea, No trouble 
whatsoever with any sort of double Imago, If 
your speakers are set properly and phased 
right. Tbe piano is between and behind tbe 
speakers, In n fine, big space. 

I don't mean to neglect, the music. The 
Bagatelles are very dear to my musicnl heart. 
I've long thought them to be miniature ex- 
amples of the very essence of Beethoven, 
notably the superb late ones in Opns Hi) und 
120. Right nrter the Foldes recording and 
that by Artur Bnlsain conies thls^ — ibroe in 
a row. Matthews, British by birth and train- 
ing, plays gently und poetically, Is much at 
his best Id tbe earlier pieces, as also is Artur 
Ilalsam. But the concentrated Intensity of the 
later Bngetelles seems to me to be largely 
lost on him ; be treats them like noetic little 
things — which they are not. Try Andor Foldes 
ou these, for a thrill. He's on Deeea. 

Beethoven: Thirty Two Variations in C 
Minor; Variations in F Op. 34; Variations 
In E Flat Op. 35 ("Eroita"). Denis Mot- 
thews, piano. 

Vanguard VSD 2017 (stereo) 
No doubt about It. Denis Matthews Is good 
at the more lyric sorts of Beethoven, among 
■which two. out of the three sets of piano vari- 
ations on this record belong. He does a tine Job 
with the somewhat frilly and relaxed Vari- 
ations in F and a line one, too, with tbe 
much more impressive und large-scale Vari- 
ations cnllcd u Erolca" — -the xrork upon "which 
the last movement of the "Erolca" Symphony 
was later bnilt. But the short, fiery, intense 
Variations in C Minor, not unlike the first 
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movement of the Klfth Symphony (srtmc key) 
In spirit . nre not 80 hnpplly treated. Vor 
them, figaln. I recommend nmoug recent 
recordings tli« LP by Anclor Follies mentioned 
nbovc (Decea DL 9004). Where Mntthewa ex- 
tells in the lyric, Foldes triumphs in the 
steely, intense Hecthovon. 

It seems to me to have been a mistake, 
though perhaps uinivnidnhlo. to put the 0 
Minor Viirlations !u nil their Inpetuosity right 
lie/ore the gentle P Mnjor set on one Hide of 
this disc. The effect Is to downgrade the V 
miyoT miisie, which is much too relaxed to 
fellow ro suddenly after the violent C Minor. 
They Just don't mutch, this way. Better to 
hnve put them the other way around. I'd 
say, even nt the risk of inner-sroove trouble 
with the lond endirp of the C Minor set. 
(That's undoubtedly why Vanguard chose this 
arrangement — -but it doesn't help in the lis- 
tening.) 

If you know the 'Eroica" Symphony and 
have never heard the Variations of the same 
name, you're in for a revelation. These plnno 
Variations were the mould for the laat move- 
ment of the Symphor.y, which came Inter and 
was built directly upon them. The Symphony 
la bigger and better, bnt the piano Variations 
nre not far behind and the comparison be- 
tween the two, with the same theme and a 
very similar {sequence of musical Ideas, Is a 
fascinating listening experience. 

The Variations in turn were based on the 
famous tune that had appeared still earlier in 
Beethoven's "Prometheus" ballet music. The 
proper term should he the "Prometheus" Vari- 
ations — the Symphony hadn't yet been writ- 
ten. The tune also appenrs ns « Beethoven 
contradanee, one of a series of little country 
dances, Viennese Style. JE 



MIXER 

(from page 32) 

be made by the experimenter, especially 
if attempting to economize by raiding the 
junk box collection of parts and tubes. 
A little study of the tube manuals Will 
indicate similar types although a few 
suggestions follow—not always best 
choices, but capable of giving satisfac- 
tory services. For the mike preamp tubes, 
12AT7's, 12AU7' S> 12AX7's instead of 
the quieter and costlier 12AY7's may be 
used with varying gains. The same type 
tubes may be used in the mixer stages, 
and here the effective gain is far below 
the rated maximum, but this stage is 
mainly used for mixing, not amplifica- 
tion. A less microphonic 1612 may be 
used instead of the 6L7, although at the 
high signal level here, no trouble was 
encountered. A pentode such as a 6SJ7 
may replace the 6SP5, with a gain-re- 
ducing network of resistors at its input. 
A 6AL7 or crystal diodes should work 
well instead of the 6H6. The 6SN7 and 
6C4- could he replaced by numerous 
double and single triodes such as 6J6, 
6C3. 6J5 ; or where more gain is needed, 
6SC7, 6SL7, or 6SF5. Power rectifier 
substitutes are too numerous to mention 
—check with the tube manuals. The 
mixer shown draws around 30 milli- 
am.peres, at the plate supply voltages 
shown, but would draw somewhat more 
higher plate supply. Cathode and plate 
resistors will differ from ones used in our 
mixer, with these different tubes. Figure 
11 shows the schematic of the power 
supply, and Fig. 12 shows its physical 
layout. 



STEREO DEMANDED IT! 

XTANNOY^ ENGINEERED IT! 
THE NEW "MONITOR" DUAL CONCENTRIC 

( the most advanced co-axial to date) 



INCORPORATING 




* Now revolutionary magnetic shout cir- 
cuit increasing useful low frequency flux 
by more than 20%. 

* Unique treatment of low frequency dia- 
phragm surround providing improved re- 
sponge and stability. 

~fc New acoustic balance cavity improving 
high frequency response, reducing dis- 
tortion. 

Tanrjoy engineers have produced a speaker of unsur- 
passed quality, already being used as a 'Monitor' by world 
wide recording, radio, and television companies. The ex- 
tended range and increased efficiency of the low frequency 
unit make it ideal for use in relatively small enclosures, 
whilst still maintaining the "presence" of unrestricted 
sound. This, combined with "ihe fully integrated sound 
source of the 'Monitor' Dual Concentric makes it especially 
suitable for stereophonic reproduction. 



WHITE FOR DETAILS 

TANNOY (CANADA) LTD., 
36 WELLINGTON SI. EAST, TORONTO, ONT. 



CIRCLE 7SA 



TANNOY (AMERICA) LTD., 

BOX 177, EAST NORWICH, V. I v N. 




why 

professionals 
choose 

the 

Sound engineers select the Roberts because iis 
recording and playback features fulfill the highest 
standards of professional performance Precision 
elements that make for smooth, controlled operation 
are Roberts calibrated V.U. meter, exclusive, new 
MULTI-RASE HEAD (for full track erase in stereo 
recording) and hysteresis synchronous motor. 
Responding faithfully from 40 to 15,000 CPS, the 
Roberts satisfies discriminating audiophiles in 
their most exacting listening and recording needs. 

ROBERTS ELECTRONICS Inc. 

1028 N. La Brea Avenue. Hollywood 38, California 

CIRCLE 75B 




"STEREO RECORDER 

\50 



NOW! RECORD IN STEREO 
ROBERTS MATCHING 

RECORDING AMPLIFIER 

provides ideal second chan' 
Nel playback and record, 
complete with roberts 
recorder 
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This is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $ 1 .00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3.00 each. % less than the regular 
one year subscription price. Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

■> Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 

(Please print) 
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Name 
Address 



□ New n Renewal 
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□ New rtRenewar 



Name . 
Address 



□ New . , □ Renewal 

U, S.. Possessions, a;-.d Canada only 

RADIO MAGAZINES, INC. 

P. O. Box 629, Mineola, N. Y. 



15CVCAP. 



Fig. 12. Heater 
and plate supplies 
are built on a 
long chassis to fit 
under the top 
panel, as shown 
in Fig. 8. 




.v- . sqcktito 
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For six channels instead of eight, 
change the mixer cathode bias resistor, 
Hjv to 1500 olrms, and the phite ie- 
sistor. B„, to about 33,000 ohms. For 
f oiu - channels, the.se should be about 1800 
and 47,000 ohms respectively. Additional 
series resistance should be inserted in 
the d.c. heater supply — approximately S5 
ohms iior each 1 2-volt tube left ant. Cal- 
culate the voltage drop across the series 
resistor and multiply by 0.15 to find the 
wattage dissipated. The heater supply 
choke could be replaced with the drop- 
ping resistor. The ripple in 96 volts of 
supply used here is only 0.25 volt. Slight 
lowering of hum is sometimes obtained 
by adding a 20 (if. J50-volt capacitor 
from each heater to ground, but we left 
these out, as the prearup stages were 
sufficiently hum-free. 

Many of the filter capacitors in the 
plate power supply and decoupling fil- 
ters could be reduced in capacitance if 
desired, although it is best to use the 
largest practical as they sometimes lose 
some capacitance in aging. 

With care in construction, especially 
in modifying for individual applications, 
this mixer can be a worthwhile and often 
indispensable addition to "the recording 
enthusiast's equipment or to round out 
the facilities of a small studio. Since 
few tape recorders have controls for 
elaborate mixing, a mixer like this would 
he invaluable to high school and college 
dramatic groups, advanced home movie 
makers, and others engaged in serious 
audio work. Connected to a good power 
amplifier, it would give the public ad- 
dress operator unusual control of manj 
inputs for quality sound coverage and 
versatile musical entertainment. 

Figures 13 to 15 show parts placement 
to aid anyone who wishes to duplicate 
this unit. While parts placement is not 
extremely critical, some care should be 
exercised to keep leads short and to avoid 
capaeitive coupling between stages. 

Although it could be permanently built 
into a control desk, iu its present form 
it is small enough to he portable, yet no 
apologies need be made, for its appftaJ'- 
an.ee. 



Parts Ltst 
Mixer Amplifier 



.H... K it R„ -H (i , H,r, 

**> ■««> #KS 

R,-, »«, 

ffi. Xlh R'ir RiSj 
R-riit -S.-J r 

A'.. )!,.. /:... r;„, 

A-Mj Xxi, Rx* 
A'-.,/.' .. St, 

*« 



G.8 ohms, Vi wait 

4.70k ohms, V 2 wa'tt 
3300 ohms, Vz vfati 

100k ohms, >-i w-iitt 



ft, C, 

C r -, C,., Cj; 



'^.r- 6;, ft; 6\, ftj, 
ft.'» ftj. ft,;, ft r> 
ftari ft,-, ft,, ft r < 

'ft*, ft'', ft/>> ft.:i- 

ftf! ft.;, C ;£ 

ft*, ft,- 



500k ohms, audio taper 

potentiometer 
1000 ohms, % watt 
1 megohm, Vi> watt 
33,000 ohms, & wall 
1501c oluns, M; wait 
270k ohms, & watt 
2S00 ohms, -"4 vfflH 
1 megohm, audio tnp<.-r 

poroiitiomcter 
5600 ohms, jfc W!it: 
47,000 ohms, 'A wan 
1000 olmts. i watt 
10,000 obn'is. 1 watt 
l!00 ohms, wiiv wound 
potentiometer l Ilu.i- 
balance) 
2501c ohms, linear po- 
tentiometer (PI. 7 Iiins) 

! o.OOO Oil my. j watts 

.01 400 volts, pnjteT 
(if power traiiM'iMntr 
.supplies higher volt- 
agp. tlmn specified, 
use 600- volt capa«i- 
tor-; throughout 



ID p£ (or uwreV. 25 
volts, elect roh'tie 

.0o pf, 400 volts, ptsjjer 
0.1 uf, 400 volts, paper 




Fig. 13. Rear view of chassis showing 
aodio chassis connectors, with output at 
Jefl. Switches over four mike inputs at 
right are intended for input level match- 
ing. 
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Fig. 14. Cioseup of sponge-rubber shock 
mounts -for preamp and mixer tube sock- 
ets. 



Cm C,.„ Cisi C s> 

r, 



Jleclj 

M 
■J, 

s, 



Power Supply 

t, 



2Y: 



s, 



ets. 

.024 jif , 400 volts, paper 
O.o u.f, 200 volts, paper 
: 2C' (.if, 450 volts, elec- 
trolytic 
Midget output trans- 
former, universal 
type 

(Viiant Instrument ree 

tifier, ITS type 
0-J (liiltiiiJtune&r 
Plione jaclt 

Mike- film slide ssvitcli. 

Expand-eompress 
switch, toggle, dp tit 



Power transformer: 
115-v. primary; sec- 
ondary- — i70 v. e.t., 
40 uiu ; 5 v. 2 a. ; 8;3 
v. 2 ' a. (Staneor 
PM8401 01' equiva- 
lent) 

Isolation transformer. 
Ho/115 v, 35 volt- 
ampere. (Triad N51-X 
or equivalent) 

Slide switch, spst, on 
top panel 



C y: , Pi» 6'u 

C,j, c ls 



lied. 

Power ping 
Power socket 



2.3 H, 150 mn (mini- 
mum), 60 ohms or 
less (Stancor C2304 
or equivalent) 

8.5 H, 50 ma (nlirii- 
mum), 400 ohmB. 
(Stancor C1279 or 
equivalent.) 

.01 ui, 600 volts, paper 

'40 ^f, -150 volts, elec- 
trolytic 

4(3 iif" (minimum), 150 
volts, eleetrolytic 

1000 ohms, 2 watts 

5 ohms, 2 watts 

200 ohms, 25 watts., 
wirewonnd, adjusta- 
ble 

Selenium rectifier, 10. 

ma, 150 volts. 
Cinch - Jones P306AJ1 

male, chassis mount 
Cineh - Jones S?30fiCCT, 

female, eable 



Tone Control Circuit 



Si* 

R:, 

K 

ft,, 



C- 



500k ohms, audio taper 

potentiometer 
3600 ohms. Vi watt 
-17,000 ohms, U watt 
22,000 ohms, % watt 
220k ohms, l A watt 

1000 Ohms, % watt 
•170k ohms, V2 wait 
TUordarson dual tone 

. control, H.10S8X, (2 
required) 

Thordavson tone control 
choke, 20C74 

10 uf, 25 volts, electro- 
lytic 

.0.1 (t f, 400 volte, paper 
1 ui, 200 volts, paper 
.04 ( t f, 400 volts, paper 
01 u.f, 400 volts, paper 
20 (if, 450 volts electro- 
lytic 




Fig. 15. Under side cf chassis showing arrangement ot components made to -facilitate 
servicing. Terminal strips hold components in place. 




of stereo cartridges: 

ESL Gyro/jewel 

The only stereo cartridge approved by 
the Hi'g/i Fidelity Connmter's Bureau 
of Standards. This true dectradytttmk 
pickup h yean ahead in performance. 
IftsjS) mi the ESL C-too Serin m only 

FOR LISTENING AT ITS BEST 

Electro-Sonic 

Laboratories, Inc. 

DcptA-3 5-54 i6 thSt- Long Island Citvo.NY; 

I PS : You'll warn the i/civ ESL Gyrjibitimzr stem arm 
tlim makes all cartridges sound berttrl Only <;j.o;. 
CIRCLE 77A 




TH E Why settle for ordinary 
■ ■ ■ tape when Sonoramic 

a • gives you so many 

wA& t exclusive extras— 
brilliant reproduction, 
permanent plastic 
I" %f m% container, 3-way 

indexing system 
DFTTrp with pressure 
Ot I I til sensitive labels 
and V-slot se!f 
CO I I N Pi threading Selection 





.WOWS LIKE pnCCJQU? . POOU 



FREE Tape-time ruler. Gives you.! 
footage ana recording time on reel. Write Dept.l 



■r.i\vr.iyy;r- . 

life* ' > 



'ftatneca CORPORATION, 

LODJ. NEW JERSEY 
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the 




bookshelf 



yetfietu service to A{ 
rmtftr.fi Of 4m your bonks 
leisurely by mail-save time and 
travel, we pa 



NEW.' 



No. 120 

THE 4th AUDIO ANTHOLOGY 

$2.95 Posipaid 

Tins is the biggest Audio Anthology ever! 
Contains i wealth of etsemial high fidelity- 
know. how in H4 pages of complete arti- 
cles by world-famous authors. 



No. 115 

McPftOUD HIGH FIDELITY OMNIBOOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pioneer In the field of high fidelity. 
Contains a wealth of ideas, how to s, 
what to's and when lo's, ■written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi furni- 
ture. A perfect guide. $2 JO Postpaid. > 





IMPORTANT 
ANNOUNCEMENT 



Bound Volume of AUDIO Magazine 
Jan. -Dec. 1958 is ready for delivery. 



A full year of AUDIO durably preserved in a handsome binding for quick, 
easy reference at all times. Only a limited number will be made available — 
so, be sure to order your copy now.' 

No. 121 1958 Bound Volume of AUDIO SlO Postpaid. 
SHIPPED SAME DAY WE RECEIVE ORDER! 



No. no 

HANDBOOK OF SOUND REPRODUCTION 

by Edgar M. Vilkhur 

Right up to date, a complete course on sound reproduction. 
Covers everything from the basic elements to individual 
chapters of each of the important components of a high fidelity 
system. 56.50 Postpaid. 





No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn tie 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech- 
niques, sound effects, editing and spacing, etc. Invalu- 
able to recording enthusiasts. 
Paper Cover $2.95 Postpaid. 



NEW! 
No. 119 

HIGH FIDELITY AND THE MUSIC LOVER 

by Edward Tarnall Canby 

An up-lo-thc-inioutc guide that shows you how to gee the 
best ouc of your hi-E records arid tape recorder. Mr. Carihy 
discusses in detail the speaker, the amplifier, the radio tuner, 
the record player and the- tape recorder. He shows you how 
to save time and money, and got the hi-fi equipment that suits 
your particular needs. Illustrated with line drawings. $4.95 



i'are and repair 



ropair til Hi-fi 




AUDIO Bookshelf 

RADIO MAGAZINES, INC., Dept. A 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. lam enclosing the 

full remittance of $ (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50tf for Foreign orders 
(sent at buyer's risk). 

BOOKS: no, 1112, 115, 118, 119, 120, 121 

NAME 



No. 118 

NEW! How-fo Book on Hi-Fi Repair 
CARE AND REPAIR OF HI-FI— Volume I 

by Leonard Feldman 

Latest information on hi-fi components for etlicient repair and main- 
tenance. Complete, down-to-earth information that is not punc- 
tuated wid\ complicated mathematics, Helpful to the hi-fi enthusiast, 
technician or engineer, this first volume includes many important 
features: Example schematics with tube layouts, descriptive illustra- 
tions and hook up diagrams, buyers' guide. ,s6 P^ofutdy 
iUuslrahd. $2. SO Postpaid. 
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Sparkling champagne music, uncorked by Lloyd 
Mumm and His Star Sight Roof Orchestra on 
Omega disk! Three new stereo albums each a 
varied dance program of bubbling waltzes, 
polkas, lot trots and novelties. 

CHAMPAGNE MUSIC OSL-1 

-Lloyd Mumm pours as you sip BUBBLES IN THE 
WINE, IN A LITTLE SPANISH TOWN, POOR PEOPLE 
OF PARIS, LA RONDE. Intoxicating! 

PINK CHAMPAGNE QSL-37 
-PINK COCKTAILS FOR A SLUE LADY, CHAM- 
PAGNE WALTZ, BEER BARREL POLKA, THE HAPPY 
WHISTLER, MISSOURI WALTZ and others. For the 
connoisseur ! 

BLUE CHAMPAGNE OSL-46 

-Lloyd unbollles the SHADOW WALTZ, PUT YOUR 
LITTLE FOOT, HOT LIPS, BLUE CHAMPAGNE, 
LITTLE SIR ECHO. Limit: one per customer! 



omega disk 

STEREOPHONIC 

PRODUCED BY OMEGATAPE ■ INTERNATIONAL PACIFIC 
RECORDING CORP. • 6905 SANTA MONICA BOULEVARD 
HOLLYWOOD, CALIFORNIA 
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ELECTRONIC 



ORGAN 
for your 

HOME! 



BUILD-IT 
YOURSELF 

SAVE! 



Now you can own a professional electronic 
organ and save up to 50% on an easy 
pay-as-you-build plan . . . The world famous 
ARTISAN ORGAN— in 14 models from the 
popular 2-manual Home entertainment style 
to the majestic 4-manual Theatre and Church 
style is now available in kit form. Simple step- 
by-step instructions, pictorial diagrams and 
schematics make this an ideal spare-time 
project for anyone. 



SEND FOR THIS 
FREE; LITERATURE 
TOD AT! 

Gfl KX the tacfc on the mag- '• 
ntlitetit 20th Century SutMiMtf 
ToThfl PrpeOFfcjfi— Tho A1fTiSAK3 
Gives ion infcjfmalioi. shqutd 
know btifara you pusttwsij ANY 
organ—kit or rammefcijj model. 



ELECTRONIC 

ORGAN ARTS. INC. 

4949 York Blvd., Dept. A-4 
Lol Angeles 42, California 

CIRCLE 79B 




CROSSOVER 



(from pnr/e 24) 

eps to MTOid splitting the all important 
Loriiiant band between two speakers. 

An open-conc-type H.F. unit placed 
in the center of the L.F. cone, a eheap 
and popular solution of the problem, 
must be of limited SuB if it is net to 
mask off too great a fraction of the L.J-'. 
none. With a crossover frequency iit the 
vicinity of 2000 eps or higher, only the 
center section of the L.F. cone is 
effective as a radiator near the crossover 
a point that can easily be lost sight of 
when choosing a unit to mount in the 
center of the L.F. cone. 

Crossover frequencies above 1500- 
2000 ftps make it necessary to look more 
carefully at the lii^h -frequency per- 
formance of the L.F. cone. A good low- 
frequency performance with adequate 
power handling capacity and low vulues 
of distortion requires a heavy and rather 
soft cone but coues that give a satis- 
factory performance in these respects 
generally exhibit a rather marked rise 
in response and distortion in the 1500- 
2000 eps region. This often results in a 
harsh tonal characteristic and lack of 
middle range definition, defects that 
require great care in selecting the cone 
material and cone curvature if accept- 
able performance is to he obtained. 

Frequencies appreciably higher than 
2000 eps have to be avoided with :i 
coaxial speaker system for the II. F. 
unit diaphragm is inevitably several 
inches behind the L.F. cone and thus 
some interference due to the relative 
displacement of the two speakers cannot 
be- avoided. 

It is difficult to attach relative weights 
to each of these factors but in general a 
crossover frequency in the region of 
1700-2000 eps is about the optimum. 
Crossover frequencies above this figure 
generally result in trouble due to inade- 
quate performance of the L.F. cone and 
to interference troubles due to the 
spatial displacement of the H.F. and 
L.F. eones. Crossovers below about 1500 
eps result in inadequate eontrol of the 
polar diagram because of the limitation 
on the size of the H.F. bora and to 
trouble due to division of the forma nt 
bands between two speakers. 

Speaker systems with crossover fre- 
quencies in the region of 5000 eps are 
often Used but almost always with 
separate H.F. units. Soitte interference 
due to displacement of the two speaker 
diaphragms may then be avoided" by 
careful positioning of the H.F. speaker 
but if great care is not taken it is 
perilously easy to recognize the H.F. 
unit as a source of "H.F. twitterings'" 
when listening within ten feet of the 
speaker. 

With both domestic and professional 
speaker systems a choice of a high cross- 



How can two 
stereo speakers 
cost so little? 




700 Series Mark III 

Mad*- In Enijin)\d 



No mistake, ..you heard the price correctly! 
It's unhrj Movable bcon.use you'd expert to 
Day $o much more for just one superb hiffh 
fi-ilelky sOjeakei", How much dot 1 * R&A cost? 
Let your dealer tcH you the price twice 
< you'll raise your eyebrows the first tirrU'). 

Hut it's tine! Compnre R&A's "full-spoo 
trum-of -sound" performnnce with hiirhcr- 
priced *|jeakerii. Convince yourself that your 
Stereo Speaker investment can he minimised 
without sacrificing tjualily. If stereo is in 
your future phint, single h\QA speakers 
offer sunerb Hi-Fi enjoyment At -,\ most 
sensible price. Co.ixi:d con strut" I km ! 

8", 10" and 12" models ■ > . AJcomax 
Til Anisotropic Magnet system of 
12.000 GftttSS Flux Densities. 

At belter Hi-Fi dealer*. 
Buy it . . . try it . . . w-oin-y hiick ftuura-ntc?, 

ERCONA CORPORATION 

(Electronic Division* 
i6 W. 3$ Street, Dept. 2fc* N. Y. 36>N.Y. 
Jn Ctmada: Antral Electric Co. Ltd-. 
Danforth Rr>ad, Toronto 13 
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save on 

■ Stereo hi -ft 

see the best values in the 1959 
ALLIED CATALOG 





w«rW'i 

largest choice 
of syslemi and 
tompa Bents... 
everything in 

STEREO! 

re's your complete, money- Eaviuff 
guide to Hi-Fi! Sec how you save on 
allied- recom mended complete systems, 
including the latest in thrilling Stereo. 
Choose from the world*s largest stocks 
of components (amplifiers, tuners, 
changers, speakers, enclosures, record- 
ers. nccesBorks), Wnnt to build-your- 
own? — save up to SO °/ L . with our exclu- 
sive Hi-Fi knight-kits! Easy terms 
available. For everything in Hi-Fi, for 
ettieryfhing in Electronics, get the 452- 
pajje 1959 am.ikt> Catalog! 

1 ALLIED RADIO 

ALLIED RADIO, Dept. 
100 N. Western Avo., Chicago 60, III. 

□ Send FREE 1959 ALLIED CaUlo? 



Name 

Address. 
City. 




_Zono_ 



.State. 
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where 
fine sound 
§1 begins! 




Fine sound reproduction begins with 
a good microphone. Reslo micro- 
phones bring out the best in your 
recorder with unsurpassed quality 
for clean, silky, uncol'ored, flat re- 
sponse to 20,000 c/s. 
Duality recording, broadcast or P.A. 
uses require a Resla Mark III. Blast- 
proof, fully shock mounted, triple 
shielded for outdoor use, they can 
be boom mounted without adaptors. 
Exclusive ribbon permits near auto- 
matic self-service replacement. 
Reslo microphones are used by lead- 
ing broadcast and recording firms. 
Try one at our expense ... see your 
dealer. 

Complete da 13 and price lists 
lor qualified respondents. 

ERCONA 

(electronics div.) dept. A-4, 
Vjg.West 46th St, New York 36 



World's 




Just had my annual medical check- 
up. (Smart move.) I'm making out 
a check to the American Cancer 
Society, right noW— that's a smart 
move, too. 

Guard your family! 
Fight cancer with 
a checkup and a check! 

llAMERICAN CANCER SOCIETY 



over frequency reduces the size and 
therefore the cost of the components in 
the actual dividing net-work. Typical 
values for a simple scries dividing net- 
work operating at 500 and 5000 eps fire 
shown in Table I from which it will be 
seen that the adoption o£ the higher 
crossover frequency allows the size of 
the choices and capacitors to be reduced 
by a factor of ten times, a substantial 
saving in cost in a competitive market. 

My thanks are due to The Macmillan 
Company for their permission to use 
diagrams and material from my book 
High Quality Sound Reproduction. 



AUDIO ETC 



(froi)i ptiye 

three weeks from now, to launch some fine 
new hi-fi product or a new recording, 
please DON'T TELEGRAPH. That's the 
rottsnest old peach of all. I have no gripo 
against Western T.'nion, but you really 
ought to remember that telegrams still tend 
to foretell either hideous doom or some- 
thing poi'son.-il and nuurelous. A telegram 
tends to make the heart pound, eittiBF way. 

When Western Union, that kindly 
guari'liftii of the nation's wire communica- 
tions, gently wakes mo from a sound Bleep 
lit six in the morning with a blast of the 
doorbell — to invite me (100 words) to a 
party that is weeks away, or even three 
days aivay, I'm apt to get sore. I tend to 
throw things, and that isn't good. Sure, 
the telegram looks argent and very im- 
pressive. But I don't like that kind si 
telegram and I don't lilte you. either, when 
you send it. 

Maybe the trick would he to offset the 
heart-poundiug and the anxiety by making 
it a singing telegram. After all, Western 
Union has been purveying that sort of 
good cheer for a long time. But if you 
send me one, be sure the tune is hy Bee- 
thoven, or I won't listen. 

5, This borders on the absurd, out it 
does happen. If you want -to launch a 
party, you people with new products to 
introduce to the, press, why not get around 
to it a bit ahead of time? I don't know 
how often I'vu had urgent telegrams to 
come to a Grand Beeeption that very 
afternoon. And surprisingly often it turns 
ont that the invitation — via telegram — is 
for yesterday. 

This, you see, is not only frustrating 
(since I do like parties, publicity or no) 
but it somuhosv cauls a bilious light upon 
the organization that Iiss done the last- 
niinutc. job. Ami too, of course, it assumes 
that we of the "pross" can drop everything 
and rush off to imbibe liquor and 
Information at a moment's notice. 

v. r e usually do, I'll admit. Especially 
when the locale is plush and the drinks 
are fabulous. But nevertheless . , . 

I'll never forget, speaking under this 
heading, about one great, big, wordy teJe- 
grarn that asked me to a very plush press 
parly and forgot, to say where it was. 
Straight from the President's office, too, 
As I say, I'm not one to miss a shindie 
and so I telephoned in, but quick. 

I should 've sent a telegram. JE 



Rita: 10 « ner word per Inisrtlnn lor noncommercial 
suive(tlrtimnts; 25c per wort (or tomtotrcla) adver- 
tisements. Rates are net, and no dllooenti irlfl be 
allowed. Cosy mott be aoconoanled ky reulttante Ire 
(nil, and molt rtufi Iho Hew Yerk offict by the 
Ant or the month preceding 1be date el Issue. 



TRADE tip TO STEREO : Largest selec- 
tion of new. used Hi-Fi components. Write 
Dept. AEfor trading Information. 153-21 Hill- 
side Ave., Jamaica 32. N. Y. Branches iu 
Brooklyn, Willie Plains, MauUiisset. 



HIGH FIDELITY SPEAKERS REPAIRED 
Amprite Speaker Service 
TO Vcaey St.. New York 7. N, Y. BA T-2oSa 



EN. TOY PLEASANT SURPRISES? Then 
write us before you purchase any lil-fi. You'll 
he gtotd yon did. Unusual savings. Kev Kleo- 
ironic*. 1.20 Liberty St., New York 0, N. Y. 
EVei'jrrecn l-HOTl. 



WRITE for eontidontial money saving prices 
On your Ill-Fidelity amplifiers, "tuners, speak- 
ers, rape recorders. Individual quotations, 
only ; no catalogs. Classified Hi-Fi Exchange, 
Alt, 2S75 E. 03 St., Brooklyn 34, N. Y. 

INDUCTORS for crossover networks, llfi. 
types iu sigclc. Scud for brochure. C & M 
Coils, 301U Holmes Ave., N. W., Hnnisvilhj, 
Ala. 

UNUSUAL VALUES. Hi-FI components., 
tapes and tape recorders. Free catalogue A. 
Stereo Center. 51 W. Sfith sit.. N.Y.C. ' 

PROFESSIONAL HI-FI REPAIRS. JSev 
precision method restores peak performance 
inexpouslvoly. Laboratory tear report in- 
cluded. Bring or ship defective components to 
Brcmy Electronics, 394 East ISth Street,. 
Patoreou 4. N. J. LAmbcrt 5-U!)l. 



SELL: Revere Model T-ll professional tune 
recorder, portnhlc ense, stacked stereophonic 
playback heads, $350 investment, new condi- 
tion ; $17;i ; Wagner-Nichols disc recorder — 
$50 : Bogen 5-stmion master intercom — §15, 
V. F. Hem, 418 Gregory. Rockford, 111. 



RECORDS FROM SOCK FAVORITE 
TAPES— Tape Duplication, custom labels and? 
other services. Prices tailored to your spe- 
cific needs. Merle Enterprises. Box 145, Lom-- 
tnird, Illinois. 



FREE Anti-Static Record Cleaning Cloth 
In handy case. SI. 00 seller lu stores. Please- 
send 25* for postage and baiidHuir. Leslie- 
Crearioas, Dept. A-l, Lafayetro Hill, P.i. 



NETWORK KITS. Write. 
Watson Industries. 110 Mildred. Venice, Cali- 
fornia. 



FOR SALE : Mixing panel, custom made, 
six-position, two microphone inputs, foui" 
high-level inputs, two of which ure bridging. 
Cinema amplifiers, separate power snpplv. 
rack mounting 19" x lOy." stainless steel 
pnnel. Excellent condition. §500. A. C. Smrhii.. 
12 Mo un rain view Drive. Westfleld, N. .T. 

TWO I'ultee equalizers, lilr/i new. S200 each. 
!l. W hite, 21:2:1 Ken more Ave., Bethlehem, Pa. 

COXCERTONE 21-1 Chair- track) tape re- 
corder, with «ise and uirce tape collection.. 
1kl class condition, only $475, B. K. Bnlcli, 
PIT Livingston Kd.. Linden, N. ,T. 

WANTED : Transcript of television 1u1p:j'- 
vieu- with General Grucnther on his return- 
from Europe, middle of December. 1056. Write 
AUDIO, Box CD-I, P. O. Box G2D, Mlncola. 
If. Y. 



FOR SALE : Wharfdale 12 FS/AL speaker, 
$40 ; Gray Broadcast viscous-damped arm, 
S20 or best offers. D. Ross. 55 Lenox RrL, 
Brooklyn 20. N. Y. 

WANTED: REL Precendeat tuner. Davids 
HuuKcr, 240;l Glen Place, Dawn port, Iowa.. 
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PROFESSIONAL 
DIRECTORY 



the more you know about hi-fi 
... the more you'll enjoy it 

RIDER HI-FI LIBRARY 



FUNDAMENTALS OF HIGH FIDELITY by Herman 
Bur*lchi. How to select the best hi-fi 
equipment for the money you have to 
spend-how to achieve the best perform- 
ance :»nd realise the most pJensure from 
your equipment, £226, $2.95 
STEREOPHONIC SOUND )> H Xnrm<n\ /■/, Crow- 
ft urxl. 8av«s ySSU hundreds of dollnrS in 
-electing yOUf stereo system. ^200, $2.25 
HIGH FIDELITY SIMPLIFIED {3rd Edition) oy 
Harold D. IP^tfn Answers til qpttfttttt 
riboui tnneriC, ch.-trtget*, amplifier*, tape 
I'C-covder.H, speaker, etc, vfL'I2. $2.50 
REPAIRING HI-FI SYSTEMS bu David PUtet- 
man. Save money! Deal* with fmdmp rind 
repairing the troubles, £205, S3. 90 
HI-FI LOUDSPEAKERS & ENCLOSURES bi, Abru- 
hatri B. Coh'M, An*wtM filiations on 
ji>iHi>pejikers and enclosures, tiewijin, cross =■ 
over networks, etc,. = 17<> Mnrc<j cover. 
$4.60; cloth bnufrd, $5.50 

GUIDE TO AUDIO REPRODUCTION />«Wrf 
I-'uh-lwu ji.Covt^-^ (".csiitn, itssembh/ And leM- 
irtj: flf flotmd fc.pr<-i<i|i:ittki.ri systems -.mil 
ci-minoni-nts, rUS. $3.50 
HOW TO SELECT & USE YOUR TAPE RECORDER 
by D-Mark. Siives money for tape recorder 
use)*; rind prospective buyers, ^170. S2.95 

&| bookstores, or order direct: A-4 



JOHN F. RIDER Publisher, Inc. 
16 West 14lh Street. H, ¥. 11, N. V. 
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HIGH-FIDELITY HOUSE 

Moil romptetp tfocfc of Audio 
component* in rhe WmI 
Phon* Won / 5J7J 

536 J. Fail Oakt. Pnadena 1. Calif. 

Circle 810 



ANTENNAE i 

Get more FM stations with the world's most 
powerful FM Yagi Antenna systems. 

S«r,d JS» loi lookKI "Tnjms And voli- 
tions" containing FM Station Drractory. 

APPARATUS DEVELOPMENT CO. 

Wethersfield 9, Connecticut 
Circle 81 E 





LOOK 

no further ... II you're 
Marching for hi-fi itninf. 
Write us your r«q«ir«- 
mint] now.. . 
Kay Electron in Company 
1 20- K L Iktrty St. . * .Y . 6, 1 -V. 
EY 4-6071 
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CANADA 
High Fidelity Equ ipment 

Complete Lin es • Com plete Service 
Hi-Fi Records - — Components 
and Accessories 

ftLECTRO-PoiCE 

^ SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO. CANADA 
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^r«lW^ Noted,... 

H.&.X.A. MEETING-. In a meeting held 
in Chicago specifically to raise funds for 
promoting the use of magnetic tape 
re-cording, the Magnetic Recording Indus- 
try Association digressed long enough to 
make a policy decision on the subject of 
reel-to-reel vs. cartridge recording equip- 
ment. Geneva! theme of the decision wits 
that the industry should concentrate on 
the former and forget about cartridge 
equip men l. f'oT the time being. A prime 
problem facing the industry, it was stated, 
\% ta reassure dealers who have last 
confidence hi reol-to-reel machines in the 
face of premature- cartridge promo titvn. 
Trying Rossmroi, president of the Associ- 
ation. \*'ho .i-s also president of Pent r on 
Corporation, .stated that his compftny 
would not introduce a cartridge-type 
recorder until RCA had marketed one. 
Previously Peniron had *sn.id that H would 
use the RCA-developed cartridge. So far 
RCA has not announced a specific date for 
commercial introduction of its cartridge 
recorder, although it has been shown at a 
number of trade exhibitions, 

BRITISH STEREO CONVENTION". 

March 10 and 20 were the dates of % 
stereophonic sound convention held in 
T-jondon by the Institution of Electrical 
Engineers. The problem of adding "dimen- 
sion'' to other factors creating a hiph 
tiuiillty sound image were discussed. 
Stereo tape, disc recording, broadcasting 
teehnl'juee. flivd pyscho-acOustic consider:!- 
lions were den Jr. with in separate sessions, 

AMPES STOCK OFFER. Stockholders 
of Ampex Corporation, will be offered 
rights to subscribe to additional common 
^fcoek. Director*; have approved the issu- 
ance of rights to holders of record April 
1 to £Vi I) scribe to additional common stock 
at the 'rate of one new share for each ten 
now held. Offering price had not been 
determined at Hmc of publication. Pro- 
ceeds from (be oflCeritijr will be used for 
general corporate purposes and are fi-ot 
earmarked for any special project. 

THBBB HI-n SHOWS, tn the f&m of 

two days of heavy rains, the San Frmi- 
cisoo Hi-Fi Music Show, held this year in 
the famed Cow Palace, drew a paid 
attendance of 2-1,000, compared with 
1.3, 00(- at last year's event held i.P th£ 
Whitcomb Hotel. Interest of the general 
public was heightened by a £ (-page special 
stereo section in the Chronicle and a 
Hi-pn^e -section in the Examiner promot- 
ing the event. 

With an exceptionally high percentage 
of women in a tendance, the 1050 I-os 
Ang-eles Hlg-li Fidelity Snow opened in the 
ITot«l Biltmore with 04 manufacturers 
displaying their equipment in 111 show- 
rooms. Factory representatives who were 
there primarily to discuss such mundane 
items as frequency response, distortion, 
and the like, found themselves deeply 
involved in discourses on wood finishes, 
styling and other subjects which milady 
finds so fascinating about high fidelity. 

Crowds were so intense at the annual 
"Washington, D. C, Hi-Fi Festival, held in 
the Shoreham Hotel, that ticket sales had 
to be halted several limes due to over- 
crowding. By far the most successful of 
th»> five festivals held there to date, it 
played host to 300 high fidelity exhibits. 
The show was opened by Vice-President 
Richard Nixon in the presence of several 
hundred guests, including dignitaries from 
more than 20 foreign countries. 



LETTERS 



(from page C) 
Assume identical suspension linearity and 
equal final system resonances). Henee the 
speaker in the small box is more compliant. 
Distortion from the small box might well 
be less silK'e the t£tt*i! ektstie. restrj.nnt 
which it sees is to it Uttgttt extent <iuc to 
» linear air-spring. If one box is vented 
the distortion (ju.estien beeomes oua <&/ 
balance between small tone movement with 
meehrinieal suspension t«. larger cone move- 
ment with air suspension. This question 
must be cleevded on the merits of the 
particular systems involved. 

George O. Adktsson, 

306-1 Third St., 

Fort Leavenworth, Kansas 



TELADI 

CONDENSER 
MICROPHONES 



*225 



complete with 
power supply 
cables 




TElADlj 




Newest Condenser 
Microphone 
receives praise 
from professional 
vsersl 



X h& TELADI Condenser Microphone from 
West Germany recently mlrouitccd to die 
American Market and because of its unusually 
smooth and wide- range response, its variable 
output and olher exclusive- [liaturea, it lias ah 
ready gained a reputation for top performnnce 
. . . and yet it costs only about halt as much 
□s other similar rnit-mpone?^ 

Typical comments we have received: 

"I'vo been using two TELADI microphones 
with a Tandberg =terco recorder to make pro' 
fessional recordings oi Choral groupi and 
legitimate pipe organ*. The results have been 
outstanding . . . the extreme low frequency 
range, such as the pedal tones of the pipe 
organ, arc unsurpassed.'* 

"We are using the TELADI to broadcast 
and record live musical programs on our FM 
slot ion . . . wh i c h cover? a w i d o va ricl y o f 
material. We have received many fine com- 
ment* on the clean crisp sound of our live 
shows (or Khich the TELADI is responsible. " 

Send for full particulars and name of your 
ncirost dealer. 

A. PrecieiOti Product of VPeitern Germany 
Sole importers for the United States 




SOUND COMPANY 



80 W. 55 St. 



New York, N. Y. 
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GOOD SOUND 
IS A 

SOUND INVESTMENT 



Cop's "Quotas" lata news bulletins an 
hi (1 and stereo. Write far free mailing. 



kierulff 

SOUND CORPORATION 

620 W. OLYMPIC BLVD., LOS ANGELES 15, CALIF. 
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V*m It » BUwral' 
S /«• r !• off *«*<<- 
rai-AM tmwrr 
*■«» Hub DkbI- 
MwaiiH) FM-A« immmr 
Vmm U m m itmlgl-t 
MmhiKI Fit or A*r 
(■Mr 




jfiV^IL; IN Kll 

74.50 FORM 

CHIT 7,45 DOWN 
t.OQ M0H1HLY , 



LAFAYETTE 
STEREO TUNER KIT 

THE MOST FLEXIBLE TUNER EVER DESIGNED 

• Multilist Output far Nm> Slim FM 
a 11 Tubas [iniludiog 4 4ual-purpe») + 

Tunintj Eye + hlsmium rtrtlfiw Pre- 
vlii 17 Tubi Perfermonre 

• 10KC WiisH. Filr»r • ?r»-nll«n»st IF'. 

• Tuned Osscode jm • 11 TuMd Circuits 

• Dual Cathode Felleirsr Output 

• S.porately Tsined FM end XW Setlierss 

• ArnutKftg Circuit wish. UK/Aft end 
AFC fti hi I 

• Dual Double-Tun. d Tronsfosmer 
Coupled Llmlleri- 

M° ra than □ yoor of rasaorch, planning ond engTrioorinQ wont W>lo the malting of 
th» Lalayalla Stare* Toner. Ifl unique ll««1billly Bcimld trie reception of ttoourol 
efoarfeaitinB (simultaneous transmission an born FM and AM), the Independent 
orserallon of both the FM and AM sections at tho same time, and «h» oidlnonr 
recaption af either FM at AM. Tho AM and FM sections are separately luned. 
oacS with o separate 3-gana lunTno condenser, loparnta flywheel tuning end 
separate volume control for proper balancing when uied for binaural protiroms. 
Simplified accurate knlfe-edao tuning [i provided by mnglc eye which operotM 
Independently on FM and AM. Automatic frequency control "locks In" FM lignol 
permanently. AsWo from III unique flexibility, thli li, above all elie. a quality 
high-fidelity tuner Incorporating feature! found exclusively In the hlgfiost priced 
tuners. 

FM ipaclflcotloni Include grounded -grid triorfn low nolle front end with tried* 
mixer, double-tuned dual llmlters "with Fottor-Seeley discriminator, lets IKais 1% 
harmonic distortion, frequency response 30 20.000 epi ± Vi db, full 200 kc 
bandwidth ond sensitivity of 7 microvolts for 30 db quieting wllh full llmlllna at 
ore microvolt. AM ipeclflcatiam Include 3 slasos of AVC, 10 kc whittle filter, 
built-in ferrlte toop antenna, loss than 1% harmonic distortion, sensitivity of 5 
microvolts, 8. Vc bandwidth ond frequency reiponis 20-5000 epi ± 3 db. 
The 5 controls of the KT-500 ore FM Volume, AM Volume. FM Tuning. AM Tuning 
ond 3-poslllon Function Selector Switch. Tcafolully ilyled with gold-hrau escu- 
tcheon having dark maroon background plut matching maroon Vnobi with gold 
Intartl- The Lafayette Stereo Tuner was designed with the builder In mind. Twa 
separate printed circuit boards make construction ond wiring simple, even for 
such a complex unit. Complete kit Includes all parti ond metol cover, a step-by- 
ttep Instruction manual, schematic ond pictorial diagrams. Size Is 13%" W X 
10%" D x 4>/i" M. Shpg. wl.,|2;?]lbs. 

KT-500 No' 74.50 

LT-50 Same as above, completely factory wired and tested.. .Net 124*50 




• RESPONSE 10-25,000 CPS ± 0.5 DB 

• 6 CONCENTRIC FRONT PANEL CONTROLS 

• 4 CONCENTRIC REAR PANEL INPUT 
LEVEL CONTROLS 

• ISO" ELECTRONIC PHASE REVERSAL 




• 3S-WATT STEREO AJHFLIFIEA- 
IMMTTl EACH CHANNEL 

• FOt OPTIONAL UJt AS lo WATT 
MONAURAL AMPLIFIER 

• EMPLOYS A NEW PREMIUM-TYPE 
DM OUTPUT TIIIES 

A superbly-performing boilc stereo 



ONLY 4,75 DOWN — 
5.00 MONTHLY 



O Sciul FREE LAFAYETTE Cntnlot; 530 



Nome . . 
Address 
City 



CUT OUT 

AND 
PASTE ON 
POSTCARD 



NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 

Solves Every Stereo/ Monaural Con fro/ Problem! 



• UNIQUE STEREO & MONAURAL CONTROL FEATURES 

• AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED 

• PRECISE "NULL" BALANCING SYSTEM 



A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FI- 
DELITY. Prov'det inch unuiuol feaiurei os a Bridg6 Centre!, 
lor variable crou- channel lignol feed for elimination of "ping- 
pong" [exaQgorfilftrf iftpo/otiori) «ffacri and for 3d channel 
output volume control for 3-ipeaker flereo lyilemt; 3d channel 
output olfo nerves for mixing iforeo to produce axcoll*nt mon- 
aural recording*. Alio Hai full input mixing of m on euro I program 
sourcoi, ipeciol "null" stereo balancing and calibrating syilern 
(bolter than moron). 24 equalizotior. poiitfont, all-concent ric 
conlroli, rumble ond icroich filton, loudnon iwitch. Clutch typo 
volume conlrcli for balancing or at I Matter Velum # Control. 
Hoi channel reverco, electronic phasing, input EoveE control!. 
Seniilivity t .73 millivolli for 1 vail ouL Dual low-imped'once 
outputs {plate foDowen], 1300 ohms. Reiponio t0-25 y 00O cpt 
±L 0.5 db. Lesi than .03% IM diilortion. Uies 7 new 7025 low- 
noa« dual iriodei. Site H" x i'A" x lOVi". Shpg. wf., 16 )bi. 
Completo with printed circuit board, cago, profutely iNuit rated 
inilrucliom, oil necsnory parti. 

LAFAYETTE KT-600 — Stereo Pr«ampllfler kit . - Ntt 79.50 
LA-6C0 Same at aftovc, wired Net 134.50 



NEW! ^lAFAYETTE STEREO/MOKAURAL BASIC POWER AMPLIFIER KIT 



• 3 PRINTED CIRCUIT BOARDS FOR 
NEAT, SIMPLIFIED WIRING 

• RESPONSE IETTER THAJ* 3S M,0M 
CPS ± V| Dl AT 18 WATTS 

• LEU THAN \% HARMONIC OR 
INTERMEDIATION 0lSTORf]0H 

npli^er, in eaiy-to-bulld kit farm to tovo 



you lots of money ond fet you get Into sfsreo now ot minimum expemoT Dual 
input! or* provided, each viith Individual volume conttgl, ond the i>ni| .may be 
Uied with a nerac preompll^r, for 2-18 wolt flereo chonneh t>r, dI the flick of 
a twitch, nt a fine 36-wall monaural emplrfior — or, if deil'erf, if may ba uted a 
2 reparole monaural IS-wolt omplineril CONTROLS include 2 input voltme can- 
irolt, channel Reverie iwitcn (AB-DA), Menourol-Srereo kwitch. DUAL OUTPUT 
IMPEDAKCES ai*>, 4, &, 16 and 32 ohm* [pormntlno parallel fmanaural) opera- 
lion of 7 tpeoker lyilemi of up to 16 ohmi. INPUT SENSITIVITY ii 0.45 voJft per 
chonnel for full outpul. TUBE5 are 2.6AW8, 4■7^&9 t GZ H-l redlfier. SIZE $-3/1 6"d 
(10-9/16" wilh conlroli) x $Vi"h x l3Vi"w, Supplied complete wil>t perforated 
mslal cage, all nscenary porli end d&tai\od inifrudloni. Shpo- wl., 11 Iht. 
KT-310 Stereo ?owor Amplifier Kit Wat 47.50 
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". . . upt>ro<lch<:n the uHthinlivitit of crtHrrrt hall pvr- 
tormiincr," &n*rti fuyncd viWjjjj'h* Mim-lm Klyrtnti nhtml 
hi* 'JWfS-J, ithmen with fottectara o»c l )'<yl /or full *tvri<t. 



The TMS-2 marks the most significant 
loudspeaker achievement since the advent 
of popular stereo. Combining two complete 
multi-speaker systems in one compact en- 



closure only 30" wide, it solves for the first 
time all the problems of placement, space 
limitations, decor and cost inherent in con- 
ventional stereo systems. Most important 
of all, the TMS-2 literally adds a third 
dimension to stereophonic sound . . . Uie 
perception of depth. 

This is accomplished by its unique 
acoustic design that recreates multiple 
sound sources by utilizing the walls of 
the room similar to the way sound is trans- 
mitted in the concert hall. The bass ema- 
nates from the rear of the enclosure, the 
mid and treble ranees from the sides. 
Adjustable deflector doors increase or de- 
crease the amount of stereo spread, as 
desired, according to the program mate- 
rial, room acoustics, etc. 

The TMS-2 can be placed in a corner or 
anywhere along a wall, and since with this 
system there are no critical listening posi- 
tions, any number of listeners can enjoy 
stereo from most anywhere in the room. 
Even with monophonic equipment and 
program material, the TMS-2 provides a 



very pleasing stereo-like effect. It looks 
more like a piece of fine furniture than a 
speaker cabinet, and will harmonize with 
any decor- mod em or traditional. -(Full 
details in catalog-see below.) Iv Mahoy- 
uhij $258, Blond or Walnut $2tiS, -user ueL 




With rfrflrrlor (lonrn cloarrf for 
>tiu}i/j}iln>yiic u.v, lli/: incredibly <:©»j;>«c£ TMSH 
is only W* irtdc, 25" high t deep. 





TMS-2 



00 




We regret any delay you may have 
experienced in receiving your TMS-2 
'Trimensional' system. The unprec- 
edented consumer demand for this 
remarkable new stereo speaker sys- 
tem has sold out the initial produc- 
tion runs. But with our production 
facilities now trebled, these delays 

~ff$&TS€5hJ " «rc fa p idly-hcmg overcome. K- your ■ 

dealer can n ot- give you imme- 
diate delivery, «1cqqc be uatieii r r ~"7%4A^ YOU fbR. 

" facte PAT/eMF- 



Other University approaches to stereo.. . for every space, budget and decor requirement 




Lading Metropolitan Or*ffr;i Star 
Leonard W/irrufi converted lo stereo 
wittily and i n expensively . . . using 
41 compact Stereo/lcx-2 1 * 4I udd-on" 
speaker with hi? full-nm^e "Trou- 
biidour" gjveuker syslem. 

For those with a full-range 
monophonic system or planning: 
to buy one now with an eye to 
Stereo Inter, University offers 
three different "add-on" speakers. 
Choose the one that suits you best 
—for bookshelf, wall, or "litcpole" 
installation— or as an end tabic. 

• Trade-mark. PatcJlt Pevditlff. 



Discriminating music lovers »»;iy 
enjoy magnificent stereo by simply 
r-fi tj ritrl ?rt jlj two Lf fiiverisily "odd-un" 
ypeakcra to one duat-voicc-coil- 
woofer in a suitiklilu' enclosure. 

This approach offers ^rreat ver- 
satility. The -woofer may be in- 
stalled wherever most conveni- 
ent! either in n smiill, suitable 

enclosure, or concealed in a wall, 
closet, etc. The two "add-on" 
speakers can then be placed to, 
provide optimum stereo reproduc- 
tion withoutupsettingrroom decor. 



Noted rliorsil and orchestra con- 
ductor Fred Wiring chose n pair 
of University HHL^ Ulirn Linear 
Response speakers for /**'# SysleiiJ* 
Two sueh identical speakers are 
an excellent stereo solution in 
rooms where they can he placed 
in reasonably symmetrical posi- 
tions, far enough apart to provide 
sufficient stereo separation. All 
University systems are ideally 
suited for this purpose, because 
they are stereo-matched in pro- 
duction to within one decibel. 



WHICH WAY 
TO STEREO 
IS IDEAL 
FOR YOU? 



Send for PRISE / nf or ui alive 
Guide to Hiffh Fidelity Stereo and 
M o n op h o n ic S j>c a kc rSyHt »j s a nil 
Component a. Complete informa- 
tion on the TMS-2 and other 
stereo speaker systems .. .how to 
adapt your present system to 
stereo.. .how to choose n mono- 
phonic system now for most effi- 
cient conversion to stereo later 
...how to "do-it-yourself" eco- 
nomically, etc. See your dealer or 
write Desk K-12, University Loud- 
speakers, Inc., White Plains, N, Y. 



t liaw fTctjnvncic* below loO cyclvs do not contribute lo the stereo cflccL 
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the case of the stereo 



or MAGNETIC us CERAMIC 



Yoa may have been reading many controversial advertise- 
ments as to the merits of various stereo cartridges . . . 
namely, the magnetic version vs. the ceramic version. 
Qualified claims are made by their manufacturers . . . and 
most are accurate- But how a specific cartridge sounds in 
your stereo system is really the criterion. Let's consider 
the real facts: 



IT'S A FACT] 



; Audio Engineers agree that magnetic 
; stereo cartridges are excellent, costly 
. - . but burdened with hum. Tests prove that the new 
Electro-Voice Magneramic cartridge is completely hum- 
free. No motor or line hum can possibly be introduced to 
mar soft record passages, because the Magneramic is non- 
inductive. 



IT'S AN ENGINEERING AXIOMI 



The simpler the 
design of a pre- 
cision product, the less chance there is of manufacturing 
defect. Magnetic stereo cartridges are far more compli- 
cated than the comparable Electro- Voice Magneramic 
stereo cartridge. With E-V, you are assured years of 
trouble-free, high fidelity stereo performance. 



IT'S POSITIVEI 



' ' When the Electro- Voice corps of 
- 60 engineers began intensive sci- 
entific stereo studies, they had the choice of either design- 
ing a magnetic or a ceramic cartridge. Knowing that two 
of the most vital factors for true audio reproduction were 
lack-of-hum and trouble-free performance, they took the 
positive approach and produced a stereo cartridge incor- 
porating simple elements permitting positive, stable con- 
trol for uniform output. 

And so, with the advent of stereo, Electro-Voice intro- 
duced an entirely new concept in ceramic cartridges ... a 
true high-fidelity series 



THE 



MAGNERAM 



whi< 
■ test 



ch wi 
mag 
'hummin, 



latently outpe 
and 



IIC 



awav 



Chooic (ho Magmtrumlo ... a n«* Improved C- V »t«roc 
oartrtcigp whlort plug* directly Into magnollo Input*. Sr* 
why It'a tit* cholon of oo many PM amtions lor erltloal 
aluroo broadcast* : 




iKSK'iNSE 



■nrs <f> a n, 
Matrix; mime 



See your High Fidelity Specialist or write Dept. AD-2 





INC., BUCHANAN, MICHIGAN 

Over Y, Million in Use . , . 
MORE THAN ALL OTHERS COMBINED 



-21 MO j»Hh 0.7 Mil Diojnond Stylus, not $lO(i; !J 24 MOST Turnunder wilh 0.V Mil 
Diamond Stylus, ond 3-MII So Pphi to "Stylus lor 78 H-F.M,/ i, net .S22,.S0;".21 MS wifh.0.7 
Mil Sapphire Stylusi not S9.90; 16 MSf Tuiniindsr wilh 0J Mil Sapphire Slylus,>nd 

• 3-M)t SoppMr* Stylus for 78" R.P.'M.'i, net $12,90. " , . , 

GOOD- STEREO' DEPENDS ON THESE VIT>t . KATURES:. FREQUENCY RESPONSE, 
20 )0,000" cps flot^ [Wei Ire*- I A); ' ELEMENTS, 2 PIT 'Cerair,!c; ; ©U*PUT 'VOLTS. "20 mv, 
Nealr.nl: COMPLIANCE, 7 x 10-6 emfdynt: WEIGHT, 3.^ Gram's; TRACKING fORGE, 
i-6 Grams; CHANNEL SEPARATION. 25 db at 1 KC; MOUNTING, EIA (S.ETMA) 
StdnttaM. ]/2"-7/16^ Center; STYtUS, .7 Mil— (DLBrmmff of Sapphire); OUTPUT 
TERMINALS. Stondord .050 Connectors; IMPEDANCE OR LOAD, 22,000 ohm or higher 
- magnsllc" Input., • 
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